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Nu ral 


The N.A.S.E: 


HIS the 


National Association of Station- 


week delegates of 
ary Engineers assemble for the forty- 
fourth time in annual convention, 
ihis year at Atlantic City. 


The officers must, of course, be 
elected, and much of the usefulness 
and possible accomplishment of the 
organization in the immediate future 
depends upon the wisdom with which 
they are chosen. 


It is well to have a good time. 
Association with one’s fellows in 
an atmosphere of hospitable enter- 
tainment and mutual good fellow- 
ship is a potent factor in building up 
the solidarity of the order and in- 
citing 1n the delegates loyalty to and 
enthusiasm for it that will be im- 
pressed by them upon their locals 
and furnish the impetus for greater 


general activity and growth. 


But, who will come with some com- 
pelling project or vision or incentive 
that will arouse the Association to a 
new sense of its possibilities and 
opportunities ? 


Standing between the learned pro- 


fessional societies on the one hand 
and the personal-welfare organiza- 
tions on the other, with many of its 
members belonging also to one or the 
other, it has the practical operation 
of power plants, with all its interest- 
ing and complicated problems, as its 
particular field. 


What can the N.A.S.E. do to make 
itself a factor in determining how 
best to use our power resources; to 
what extent and under what con- 
ditions centralization is better than 
individual generation ? 


What can it do to bring the col- 
lective experience of its practical 
members to bear upon improved 
methods of operation and greater 
efficiency > 


What can it do to make itself so 
valuable and interesting, to make 
membership in it mean so much in 
prestige, and inspiration and oppor- 
tunity, that none of the thousands of 
operating engineers now eligible but 


strangers to its 


meetings would 


refrain from 


joining? 
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Fig. 1—Stackless boiler house at Princeton University 


The Boiler House at Prineeton 


Has No Stack 


Building Conforms to Campus Architecture——Fuel Oil Abandoned in Favor 
of Coal ‘Complete Set of Instruments Provided 


By ARTHUR M. GREENE, Jr. 


Dean of Mneineering, 


HE difficulty of making a power plant conform to 

the architecture of surrounding buildings has been 

most successfully overcome in the new boiler house 
of Princeton University. Not only do the material and 
lines of the building fit into the general plan, but even 
the use of unsightly stacks has been avoided and induced- 
draft fans eject the flue gases through short thimbles 
hidden behind the coping of the roof. 

Princeton University is supplied with light and power 
by the University Power Company, the generating plant 
being located at a point behind the gymnasium. From 
this plant electric distributing mains are taken to differ- 
ent centers on the campus, and low-pressure exhaust 
steam from the engines and turbines is distributed to 
the buildings. 

The plant was built in 1902 and included not only 
the generating room, but a boiler room as well. Coal 
was used as a fuel until 1920, when a change was made 
to oil at a great reduction in labor cost and greater 
convenience of operation. The boilers were pushed to 
a maximum capacity, owing to the settings and other 
arrangement, so that when additional loading was at- 
tempted, extra oil could not be burned without con- 
siderable smoke and nuisance, as dormitories had been 
added to the portion of the campus adjacent to the 
power house and the gases from the power house created 
a certain amount of discomfort. 
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Princeton University 


On account of necessary additional capacity a study 
was made of the problem of renovating the old boiler 
house with its improper location, in comparison with a 
new power house, which could be erected at a satis- 
factory point for coal supply and for minimum inter- 
ference with new buildings on the campus. The Uni- 
versity possessed a railroad spur at a point of low ele- 
vation about 1,000 ft. from the existing power house, 
and it was therefore thought that this was the proper 
site for a new power house. The removal of the entire 
plant to this point and the construction of a new low- 
pressure steam main and electric power lines, or the 
location of a boiler house with the supplying of live 
steam to the old engine room and the distributing of 
low-pressure steam through the present mains were 
then compared. The final decision was that the lat- 
ter arrangement was the better, although this re- 
quired high-pressure steam lines and a return main in 
a 1,000-ft. tunnel from the boiler house to the engine 
room. 

A study was made of the old boiler-house equipment, 
the electric demand and the amount of radiating sur- 
face in the various buildings. The boiler house was 
equipped with four 2,500-sq.ft., two 3,400-sq.ft. and two 
5,200-sq.ft. boilers. The generating equipment con- 
sisted of one 88-kw. engine-driven alternator, two 184- 
kw. engine-driven alternators, and a 478-kw. turbo- 
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generator supplying energy at 2,300 volts, 60 cycles, 
two-phase. 

It was found that the connected heating surface in 
the various buildings in the autumn of 1923 was 190,000 
sq.ft. of equivalent direct radiating surface and the 
addition of various projected buildings gave a total 
of 244,000 sq.ft. With an assumption of 10 deg. F. as 
the average January temperature, it was found that 
55,000 lb. of steam per hour would be required for the 
peak heating load after the completion of the projected 
buildings mentioned. 

To determine the electrical load for additional dormi- 
tories, a study was made of the lighting loads in vari- 
ous dormitories on the present campus, and it was found 
that the student demand for lights for rooms amounted 
to 100 watts per student, while the hall lights amounted 
to 50 watts per student. ; 

The electrical load for the preceding three years 


Fig. 2—Coal-storage yard 


was found to have had a peak of 475 kw., while with 
the future additional buildings 590 or 600 kw. would 
represent the new maximum demand. New equipment 
was therefore needed for the generating room. Al- 
though the engine equipment was not efficient, it was 
realized that for most of the lighting season the exhaust 
steam from these engines would be used for heat sup- 
ply. Consequently, the amount of steam used by the 
engines was a secondary matter. As a result of these 
considerations it was determined to install only one 
turbo-generator, of 400-kw. capacity, to be used 
primarily during the early fall, holding the engines as 
stand-bys or for peaks in case of need, the new unit 
being sufficient for the usual load. 

To supply the 55,000 lb. of steam needed, it was de- 
cided to install boilers that would be run at 150 per 
cent of rating. This called for three 6,000-sq.ft. boilers, 
one to be a spare. The boiler house, however, was made 
sufficiently large so that a fourth boiler can be added 
at some future time. At first the plant was planned 
for the use of fuel oil, but because there was some 
question of renewing the fuel-oil contract and because 
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of the low price of coal, the design was altered 
the latter fuel. 

The boilers are equipped with underfeed stokers, 
each boiler containing six retorts. During a year of 
operation these stokers have given excellent service, 
the combustion being so near perfect that no smoke is 
visible from the boiler house, although soft coal of 
high volatile content is used. 

On account of the architectural features of Prince- 
ton University, it was felt that a chimney would not 
give a structure of proper form, and even a short steel 
stack above the boiler house would be objectionable. 
It was therefore decided that induced-draft fans would 
be used, to be connected to short discharge pipes ex- 
tending bevond the roof an amount not over three or 
four feet. To produce the necessary draft beneath the 
grates, forced-draft fans were adopted, duplicate fans 
being bought to supply a 250 per cent demand. For 
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Fig. 3—Coal trestle and ash bin 


normal operation one fan on the forced side and one on 
the induced-draft side meet the plant requirements. 

The induced-draft fans and forced-draft fans are 
operated by pressure regulators, the speed of the fans 
being regulated by the steam pressure. The dampers 
on the boilers are controlled by a balaneed-draft system 
and are so arranged that the pressure within the fire- 
box is about 0.02 in. below atmospheric. This balanced- 
draft system also controls the stoker engine, speeding 
up the engine as the damper opens and, combined with 
the regulator, keeps the pressure on the system ex- 
tremely uniform. The amount of air admitted to each 
boiler is hand-controlled by dampers in connection with 
the air-steam flow meters, so that the meter air line is 
brought into coincidence with the meter steam line to 
give proper combustion. The meter air pin is set for 14 
per cent CO,,. 

The coal crusher, elevator, belting and drag scraper 
were designed to handle about 40 tons an hour, while 
the coal bunkers have a capacity of 400 tons of coal. 
The coal storage yard was designed to handle 1,500 
tons of coal, but by raising the depth of the storage, 


ot 
= 
g 


392 POWER Vol. 64, No. 11 
the yard can be stocked with 2,000 tons. Since the this bend a strap anchor was placed on the line 
plant uses 50 tons of coal a day, the yard supply is and connected to 6-in. vertical I-beams fastened in 
sufficiently large to carry the plant over reasonable in- the floor and roof of the tunnel. In addition to 
terruptions in delivery. the anchor there was installed a_ slip - expansion 
The ashes from the dumping grate drop into brick- joint, and the pipe line was provided with rollers 


lined hoppers and are removed by small ash cars which 
unload into the bucket of the skip hoist, and the ashes 


are discharged into an elevated cast-iron ash tank. 
and connects 


The steam line from each boiler is 8 in. 


on the top, at least for two of the supports on 
the moving side of the expansion joints. These 
two 8-in. lines are connected to a 42-in. diameter 


separating receiver which serves as a separator as well 
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Fig. 4—Design of pipe 
with the 12-in. wrought-iron header by welded Van 
Stone joints. After passing along the top of the boil- 
ers, the main turns downward to the mouth of the tun- 
nel, at which point welded 8-in. necks connect to the 
two &-in. mains running through the tunnel. 

With an assumed length of line of 1,300 ft., includ- 
ing the equivalent lengths for the necessary bends, 
was found that with a flow of 55,000 Ib. of steam an 
hour at 175 lb. gage in two 6-in. lines, the drop would 
be 14.6 lb., with two 7-in. lines the 


funnel and heating lines 


as a receiver to cut down pulsations in the steam flow 
Which might arise from the engine cutoff. The elbows 
within the receiver direct the steam discharged down- 
ward, and a 12-in. connection from the top of the re- 
ceiver leads to the steam main in the gene:ator room. 
This steam piping, as well as that in the power house, 
has welded joints and when the steam was first turned 
on, no leaks were found in the tunnel lines. Later one 
leak was discovered in the boiler-room header. 


drop would be 7.8 Ib. and with two 
8-in. lines the drop would be 3.9 Ib. 
Fyrom this analysis it was determined 
that two 8-in. lines should be used, and 
in case of need one could be used. 
The arrangement of the tunnel 
required a number of changes in 
grade in the steam line and also 
one in alignment. Although it 
was thought that bends or expan- 
sion elbows were proper devices to 
use for expansion, the layout of the 
tunnel was such that this equipment 
would require large offsets in the tun- 
nel, and since slip expansion joints 
had been used at the old plant with 
these were deemed suitable 
installation. Consequently, 
1000-ft. run five expansion 
are used on each of the pipe 
lines and the changes in alignment or 
grade are cared for by bends which 
are points of anchorage. 
The tunnel, a section of 
shown in Fig. 4, is 6x6 ft. 
tion and the 8-in. 


SUCCReSS, 
for this 
in the 
joints 


which is 
in cross-sec- 
lines are carried on 
rollers at 16-ft. intervals. Whenever 
a change in vertical or horizontal 


alignment occurs, a bend was welded 
into the pipe line, and adjacent to 


Fig. 5 (Left)—Instruments at the boiler front. 


Fig. 6 (Right )—Steam- 
flow meters for the steam mains 
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At each expansion joint the steam lines are provided 
with 8-in. drip pots formed of 6-in. pipe, welded on the 
lower side of the mains. The line is carried on an up- 
ward grade, rising by amounts ranging from 1 to 5 per 
cent at different places in the 1,000 ft. between the 
boiler house and the engine room, and the five drip pots 
remove the water of condensation from each run of pipe 
between these joints. The discharge is taken into a 
2-in. drip line which leads to a return tank and pump 
placed in the basement of the boiler house. 

The return from the heating mains was formerly re- 
ceived in the old generating room and was discharged 
by the vacuum pump of the heating system into a tank 
placed near the ceiling of this room. From this point 
it entered the heaters of the old boiler house. The 
difference in elevation between this overhead tank and 
the top of the feed-water heaters of the new boiler 


Fig. 7—Ash hoppers and car in the basement 


house was 12 ft., and it was found that a 5-in. main 
would return the water from the tank in the engine 
room to the new boiler room by gravity. 

The 5-in. line connects with two open heaters placed 
on a concrete base above the floor line to give proper 
discharge to the feed pump placed on the boiler-room 
floor, the exhaust steam from the various auxiliaries be- 
ing of such an amount that the temperature of the feed 
to the boilers varies between 200 and 210 degrees. 

A careful study was made of the amount of steam 
that could be used to bring the feed water to a point 
near 212 deg., and it was found that the steam from 
the pumps, fan engines and stoker engines would not 
be quite sufficient to raise the water to this point. It 
was, therefore, decided to use steam-driven auxiliaries. 

Moreover, electric driving would mean generation and 
transmission losses, which, although of little im- 
portance during most of the year, would be objection- 
able in the early fall and late spring, when heating 
steam is not needed. 

The plant is equipped with meters to measure steam 
output, air supply and flue-gas temperatures, as well 
as draft gages showing the pressure in the uptake be- 
low the damper, in the firebox and in the windbox. 
Instruments record the steam pressure, amount of feed 
water, temperature of feed water, temperature of re- 
turn water, suction pressure at induced-draft fan, 
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forced-draft pressure at forced-draft: fan and to de- 
termine the CO, content in the exhaust gases. 


During last winter the plant was operated with two 


firemen on a shift and three helpers during the day 
shift for the operation of the coal and ash apparatus; 
the boiler house and engine room required twelve men 


in place of nine men needed with fuel oil. The cost 
of fuel has been so materially reduced, even with the 
larger labor cost, that the plant at present shows a 
saving that will amortize its cost in less than fifteen 
years. 


PRINCIPAL NEW EQUIPMENT 


BOILER HOUSE 


IN PRINCETON 


Manufactures Springtield Boiler Co 
Stokers, type . Multiple retort undertced 
set Diamond Power Specialty (Co. 
Foreed-draft fans 73 Green direct connected to 
Troy engines 
Induced-draft fans (2)...... 12 FL Sturtevant dic. te 
eng 
Kan pressure regulator..........Masen Regulator Co 
Boiler-feed pumps Steam-driven duplex 
Air-steam flow Bailey Meter Co 
Conl-handling apparatus : 
Dray seraper Co 


Turbine Starting and Stopping 
Graphically Portrayed 

Accompanying this issue is a folded insert entitled 
“Starting and Stopping a Steam Turbine,” and designed 
to present in graphic fashion the various steps to be 
taken. The demand for such a chart arises from the 
fact that there are many operating engineers today 
whose experience has been almost wholly with recipro- 
cating engines. Some of these men will one day en- 
counter the problem of operating a steam turbine. This 
may come about through a change of position or through 
the installation of turbines in their present plants. ‘To 
such this insert should be particularly valuable. In 
plants where turbines are already in operation it should 
be of value in instructing the newer men and those who 
may later be called upon to assume responsibility for 
starting and stopping. Permanently posted on the tur- 
bine-room wall, it will be constantly available to anyone 
interested. Any subscriber who desires a single un- 
folded copy for this purpose may obtain it without cost 
on request as long as the limited supply of extra copies 
holds out. 

As explained on the sheet, the instructions proper 
follow the “operating code” as prepared by the Prime 
Movers Committee of the N.E.L.A. Designed to cover 
all units, including the largest installed in central sta- 
tions, these standard instructions must naturally be 
modified somewhat in certain details when applied to 
small units or, in fact, to almost any particular installa- 
tion. Since more small units than large ones are in 
use, Power has selected one of 750-kw. capacity to illus- 
trate photographically and by a diagram some of the 
more important steps. Notes call attention to details 
in which the procedure must be changed for the turbine 
in question. Further changes may be necessary to fit 
the particular unit which the reader is called upon to 
operate. 
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Reconnecting Induction-Motor Windings 


for Change in Speed 


How the Winding of a 40-Hp. 1,200-R.P.M. Squirrel Cage Induction Motor 
Was Changed for 1,800-R.P.M. Operation 


By H. W. SAWYER 


change the winding of an induction motor to 
obtain a speed different from that for which the 
machine was designed. The speed of an alternating- 
current motor bears a fixed relation to the number of 


N= infrequently operating engineers have to 


Fig. 1—Inductor-motor winding containing 72 coils, 
connected 6-pole series-star 


poles in the machine and the frequency (cycles per 
second) of the power circuit. This relation may be 
expressed: The speed S, in revolutions per minute, 
equals 120 times the frequency F' divided by the num- 
120F 

ber of poles P, or the speed S = Pp For a syn- 
chronous motor this formula will give the identical 
speed at which the machine will operate. A general- 
purpose induction motor will operate at a speed about 
3’ to 5 per cent less than this. A motor designed for a 
high starting torque with a high-resistance rotor may 
have a speed slip of 20 per cent. The following prob- 
lem will serve to illustrate how to work out a change in 
an induction-motor winding to obtain a change in speed. 

We had a 40-hp. 440-volt three-phase 60-cycle 1,200- 
r.p.m. squirrel-cage motor that contained 72 coils in the 
stator winding, grouped for 6 poles, with a coil span 
of 1 and 18 slots and connected series star. A schematic 
diagram of the connections is shown in Fig. 1. It was 


desired to reconnect this motor to operate at 1,800 
r.p.m. on a three-phase 60-cycle 440-volt circuit and 
developed at least 40 hp., its original rating. 

To change the speed required a change in the num- 
ber of poles. The formula for speed can be changed to 


read P = ae for obtaining the number of poles. 

In this case F' equals 60 cycles and S equals 1,800 r.p.m., 
120 « 60 

therefore the number of poles P = “= 4. With 


the original winding the motor was operating on a 


— 


“e 


2.00000 
of 


Fig. 2—Winding, Fig. 1, regrouped for 4 poles 
series-star, leaving 12 coils dead 


60-cycle circuit, therefore the number of poles in this 

120 « 60 
winding was P = 7200. = 6. Then for the motor 
to operate at 1,800 r.p.m. requires the winding to be 
regrouped to change from 6 to 4 poles. 

The next thing to consider is, to determine if the 
winding can be regrouped. The original winding had 
6 poles for operation on a three-phase circuit. The 
number of pole-phase groups equal the number of poles 
times the number of phases or 6 & 3 = 18. In the new 
winding the pole-phase groups equal 4 &K 3 = 12. 
There are 72 coils, then each group in the six-pole wind- 
ing contained 72 — 18 = 4 coils per pole-phase group 
and in the 4-pole winding there will be 72 — 12 = 
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6 coils per pole-phase group. If the number of coils 
per pole-phase group is not a whole number, then some 
arrangement will have to be worked out whereby some 
of the pole-phase groups will have more coils than 
others, or some of the coils left dead in the winding. 

The new winding in this problem will have 12 pole- 
phase groups each of 6 coils if other conditions can be 
satisfied. Since the voltage and frequency is the same 
in both cases the pole-phase groups may be connected 
the same in both windings. In the original winding 
the connection was series star and the new winding 
will be grouped in this way, if the new operating con- 
dition can be satisfied. 

When the grouping of the winding is changed for a 
different number of poles, the speed at which the con- 
ductors cut the magnetic field is changed, as is also the 
chord factor of the winding. With the 6-pole winding 
the magnetic field of the stator rotated at 1,200 r.p.m. 
In the 4-pole winding the stator’s magnetic field rotates 
at 1,800 r.p.m., or 1,800 — 1,200 — 1.5 times that of 
the 6-pole winding. If the density of the magnetic field 
is assumed to be the same in both cases, the new wind- 
ing would be good for 440 1.5 — 660 volts, if the 
chord factor was the same in both cases. 


DETERMINING THE CHORD FACTOR 


The chord factor is determined by the spread of the 
coil. A coil to have full pitch must span a number 
of slots equal to the total number of slots in the core 
divided by the number of poles. There are 72 slots in 
the machine, and in the original winding there were 
6 poles, so that full pitch for this winding is 72 — 6 
— 12 slots or, if one side of the coil is in slot No. 1 
the other side will be in No. 13. This happens to be the 
span for the original winding. A coil that spans full 
pitch also spans 180 electrical degrees and has a chord 
factor of 1. A coil span greater or less than 180 elec- 
trical degrees reduces the chord factor and it becomes 
a decimal. The table gives the chord factors for dif- 
ferent coil spans in electrical degrees: 


Coil Span in 


Coil Span in 
Electrical Degrees Chord Factor Klectrical Degrees 


Chord Factor 


180 1.000 130 0.906 
170 0.996 120 0. 866 
160 0.985 110 0.819 
150 0. 966 100 0.766 
140 0.940 90 0. 707 


The chord factor may be considered as a number 
that expresses how effective the winding is in generat- 
ing a voltage. At full pitch, that is, when the coil span 
is 180 electrical degrees, the chord factor is 1, where if 
the coils span only 110 electrical degrees, the chord 
factor is 0.819, as shown in the table. This means that 
with a coil pitch of 110 electrical degrees the winding 
is good for only 0.819 times the voltage it is when 
spread full pitch. 


MAKING THE WINDING SUIT THE VOLTAGE 


In the new winding full pitch, or a coil span of 180 
electrical degrees, is equal to total number of slots 
divided by the number of poles, or 72 ~— 4 = 18 slots. 
One slot then equals 180 -—- 18 = 10 deg. As the coils 
span only 12 slots, the pitch of the 4-pole winding is 
12 & 10 = 120 deg. From the table it is found that 
120 electrical degrees is equal to a chord factor of 
0.866; that is to say, the new winding is good for 
only 0.866 times the voltage it would be if the coils 
had full pitch as in the original winding. Previously, 
it was shown that a full-pitch 4-pole winding was good 
for 660 volts. Then with a pitch of only 120 deg., the 
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winding is good for 660 0.866 — 572 volts; this is 

equivalent to a voltage increase of oo — 100 


= 30 per cent, which is too high and should not exceed 
10 per cent. If the winding were cennected series 
delta, it would be good for 572 -—— 1.732 =— 331 volts, 
which is too low. ; 

As no increase in the output rating of the motor was 
necessary, it was decided to try leaving some of the 
coils out of the winding and connect it series star. 
One coil cut out of each pole-phase group would give 
a total of 12 dead coils, or a reduction of (12 — 72) 
< 100 = 16.6 per cent. This would make the winding 
good for only 100 — 16.6 — 83.4 per cent of the voltage 
with all the coil in circuit, or 572 « 0.834 — 477 volts. 
As this was only about 8 per cent in excess of the 
normal voltage, it was decided to try this connection, 
which proved successful in operation. 

With the connection Fig. 2, the starting torque of 
the motor and the pull-out torque are reduced to 66.6 
per cent of what it was for the 6-pole winding. In 
some applications this might be a factor, and if so, then 
the motor would have to be rewound with coil having 
33 per cent less turns and 50 per cent larger conductors, 
made to span full pitch of 18 slots. With such a wind- 
ing the output of the motor would increase to 40 < 
1,800 -—— 1,200 = 60 horsepower. 


High Temperature on Turbine Bearing 
By J. ELMER HOUSLEY 


Frequent burnouts occurred on the steam-end turbine 
bearing of a 300-hp. boiler-feed pump unit operating at 
2,700 r.p.m. at 200 Ib. steam pressure and 125 deg. F. 
superheat. The bearing was a bronze split-sleeve type 
with one oil ring, and the sleeve fitted between two 
thrust rings on the shaft, taking the thrust of the 
turbine runner only. The steam entrance to the turbine 
was adjacent and slightly below this bearing, and the 
steam line was insulated as well as possible against 
convection heating of the bearing. 

With practically all oils the oil temperature in this 
bearing would range from 210 to 218 deg. F. Various 
turbine oils were tried as well as engine oils, cylinder 
oils and mixtures of engine and cylinder oils of various 
consistencies, but without preventing the loss of a bear- 
ing about every four to six weeks. Practically all oils 
were either so light-bodied at high temperatures that 
they would not carry over on the ring, or else they 
were so heavy that the ring would not turn while start- 
ing up the unit after it had been off the line for some 
time. 

One representative of an oil company suggested the 
use of a heavy gas-engine oil, which was tried out and 
the bearing has not been renewed in 18 months, the 
pump having been in service 75 per cent of the time 
since then. The oil temperature ranges from 210 to 
215 deg. F. during the summer months, but without 
noticeable wear on the bearing. The oil is changed and 
the bearing flushed with kerosene once every week, as 
has been the established custom. Medium turbine oil 


has always been entirely satisfactory for the other 
bearings, including the marine-type thrust bearing on 
the four-stage 520-ft. head 500-g.p.m. pump. The thrust 
bearing is under heavy duty and usually is replaced 
about once a year to prevent excessive lateral movement 
cutting the wearing rings located between the stages 
in the pump. 
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pe Steam Engine 


The Exhaust Belts of a Six-Cylinder Uniflow Are Provided with Selective Process Valves 


HE increased demand for prime movers exhaust- 
ing to process has prompted the Chuse Engine 
& Manufacturing Co. to design a vertical 6-cyl- 
inder uniflow having the exhaust provided with 
pressure-actuated valves to control the amount of ex- 
haust steam entering the process main and the amount 
going to the condenser. Various devices have been 


the time of release in the cylinder opened communication 
between the cylinder and the process line, permitting 
the steam to pass into the main until the pressure in 
the cylinder and that in the main were balanced, where- 
upon the interceptor directed the remainder of the 
exhaust steam into the condenser. At low loads the 
terminal pressure would be too low to permit feeding 
into the back-pressure line and the supply 
was limited save at long cutoffs. 


Fig. 1—Steam valve side of 6-cyl- 
inder selective exhaust engine inthe 
University of Missouri power house 


suggested and some adopted on recipro- 
cating engines for the bleeding of steam 
for process work. The earliest plan was 
the operation of the end of a cylinder 
condensing while the other end exhausted 
into the process main. The defect here 
was that the amount of steam entering 
the process line was a fixed percentage 
of the total steam fed to the engine. On 
low load the supply was insufficient and 


Professor Stumpf has suggested the 
placing ef extraction ports along the cyl- 
inder of a uniflow engine, the intention 
being that steam would pass through 
these ports in the interval between the 
uncovering of the ports by the piston and 
the time when the cylinder and extrac- 
tion-line pressures equalize. He further 
proposed to bleed during the compression 
stroke as well. As far as known, no 
engine of this design has been built in 
this country. 

A still different method has been devel- 


live steam was introduced through a re- 
ducing valve, although steam from the Fig. 
other cylinder end was being wasted into 
the condenser. On heavy load the supply 
raised the back pressure and part passed out through 
a relief valve. Still another method consisted of bleed- 
ing the receiver of a compound engine. This was more 
economical than the first method, but at low engine loads 
the work was performed entirely in the high-pressure 
cylinder. 

A third plan, suggested some years ago but never 
adopted commercially, covered the placing of an inter- 
ceptor valve in the exhaust connection. This valve at 


2—The selector valves are located in casings 
bolted to the cylinders 


oped in the vertical uniflow constructed by the Chuse 
Engine & Manutacturing Co., Mattoon, Ill. At present 
this engine is built in 6-cylinder units. 

The steam valves are of the Chuse unbalanced double- 
beat type and are operated by means of revolving taper 
cams. The cams are mounted on a shaft that receives 
its motion through spiral gears from the crankshaft; 
the camshaft being shifted endwise by an oil-relay 
mechanism under control of a Massey governor. 
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The oiling system is of the full-pressure type equipped 
with filter and cooler, and a pressure of 15 Ib. per sq.in. 
is carried on the oil line. The cooler holds the oil tem- 
perature down to between 110 and 120 deg. F. 

The engine is equipped with what is called “selective 
exhaust” and performs in a manner similar to a bleeder 


pocker 


Conaens.|. 
: connection 


Fig. 3—Cross-section of Chuse cylinder showing 
selector valve mechanism 


turbine. This selective exhaust mechanism consists 
essentially of a piston valve as shown in Fig. 5, con- 
trolling the exhaust of each cylinder and means for 
controlling the positions of the valves. Three of these 
valves are combined in one housing, which is bolted to 


the cylinder block. The valves are shifted by means of 
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oil pressure, and a double-acting cylinder with a dif- 
ferential piston is provided for this purpose. The oii 
is controlled by a pilot-valve mechanism, which in turn 
is under control of the pressure in the ba¢k-pressure 
system. 

Assuming a valve to be in condensing position, as 
shown on the drawing, and assuming that the pressure 
in the back-pressure system drops a slight amount, the 
pilot valve will be moved so as to admit pressure oil 
to the lower part of the oil cylinder as well as to the 
two clearance valves ofthe corresponding steam cyl- 
inder. All three valves will move simultaneously and 
switch the steam cylinder over from condensing to back- 
pressure operation. The pilot valves are tuned so they 
respond to very slight ditferences of pressure, and while 
the total pressure change in the back-pressure system 
to cover the movement of all six valves is not more than 
1 Ib. per sq.in., the change in oil pressure which maves 
the pilot valves is from 10 to 60 Ib. In this way it is 
possible to produce a very positive step-by-step control 
for shifting the piston valves. The oil used for shifting 
the valves comes from the same source that supplies 
the camshaft control, and 
mechanism is needed. 

Several of these engines have been installed in various 
industries. The unit shown in Figs. 1 and 2 is installed 
in the power plant of the University of Missouri, being 
direct-connected to a 375-kva. 60-cyvele alternator. The 
cylinders have bores of 10 in. and the piston stroke is 
12 in. Although the unit runs at 450 r.p.m., it is in- 
stalled on the concrete floor without any additional 
foundation. At present the condensing equipment is 
not installed and the machine operates non-condensing. 

A 1,250-kva. unit with cylinders of 17-in. bore ana 
19-in. stroke, the speed being 257 
stalled at the plant of the Motor 
Memphis, Tenn. 


therefore no additional 


rep.m., has been in- 
Wheel Corporation, 


Combustion Chart 


By W. D. CHRISTIE 
The chart 
excess air in boiler-tlue 
gas, volumetric 
values of CO, O,, CO, 
and N, having been de- 
termined by an Orsat or 
similar apparatus. It is 
based on the formula, s. | 
Excess air = 
N. | 

N, — 3.78 (0, — CO) | 
— 1.00 | 

To use the chart enter _"| 
at the left at the value ¢ | 
of carbon dioxide and = | 
continuy till the proper 
N, curve is reached. 
From this point, if 
no CO is present drop to 
the bottom, where the 
amount of excess air is 
read directly. If CO is 
present, drop to the 
proper value of CO and 


gives the 
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then to the right, where =_°9 20 40 
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How To Lay Out 
Power-Plant Piping—VI 


By SABIN CROCKER 


Designing Engineer, Drafting and Surveying Bureau, The Detroit Edison Company 


ments properly. Solid anchors are used where it is 


ANGERS and anchors are an important desired to fix the piping with reference to motion in 

feature of any siping system and must be three dimensional space, that is in the longitudinal, 

carefully designed if high te mperatures are en- pes 

countered, The next article will conclude this cs lo» 


series with a heat-insulation table. 


| 


HE design of pipe hangers and anchors is closely | 

related to the study of flexibility in pipe lines. | 

In fact it is necessary to determine the points of |= —~ se 

fixed and sliding anchorage and the means of supporting iy. 2—Simple sway braces are effective, but require 

a line before calculating expansion stresses, plenty of room. The vertical lifting component of the 
springs must not be forgotten 


transverse and vertical directions, and are usually lo- 

cated at important junction points in the piping system. 

’ : They often take the form of a heavy pad cast on a 
( fitting and bolted to the building structure. 

Such anchors serve to divide a piping line into isolated 


Fig. 1—This anchor permits longitudinal sliding and 


vertical motion (perpendicular to the paper), but re- Fig. 3—When the support is near at hand, a simple 
strains sidewise motion in either direction arrangement is easy 


The location of fixed and sliding anchors must be sections with respect to expansive movement, and each 
determined in connection with the study of piping flexi- section should contain suitable provision to take up the 
bility in order to direct and control expansion move- thermal elongation occurring between the solid anchors 

*Part I in Power for May 18, 1926; Part Il, June: Part TTI, at its two extremities. Sliding anchors maaigs provided to 
June 22; Part IV, July 6; and Part V! August 3. prevent buckling and guide the expansion movement in 
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the direction desired. They usually are designed to 
prevent movement in two directions and to guide move- 
ment in the third direction. Sometimes sliding anchors 
are designed along the lines of the guides on the car- 


its hangers. Where a line can be supported on hangers 
with long rods, the small angular movement of the rods 
themselves is usually sufficient to let the line move the 
necessary amount. However, in a layout where long 
rods cannot be used, it is frequently necessary to sup- 


| 3 
A B 


Fig. 4—For large and heavy lines this arrangement Fig. 5—When headroom is adequate, type A, with a rod 


works well. Lateral motion is fully restrained of either type, is easy to apply. For tight places type B 
is necessary 
When turnbuckles are bought with threaded stubs to be welded 
riage of the familiar machine shop shaper. In other to the hanger rods, it is well to use a turnbuckle 4 in. larger 
cases they may consist of two or more opposed stay nominal size than the hanger rod in order to have the cross- 
tite ies " . 2 slams section at the root of the thread about equal to the cross-sectional 
rods of suitable length to allow swing in the direction area of the banger rod. 
desired. 


In some instances the stay rods take the form of port the pipe on rollers or to use a trolley type of hanger 
spring sway bracing. In a long line subject to side shown in several of the illustrations. 
swing or sway, or to considerable vibration, it is desir- 
able to provide spring sway bracing to damp this tend- 
ency. In such cases properly loaded springs should be 
placed in opposition to each 
other. This can be accom- 
plished in different ways, as 
shown in the _ illustrations, 
depending on convenience in 
any particular installation. 
Spring sway bracing is par- 
ticularly desirable for boiler- 
feed piping that is often 
subject to considerable vibra- 
tion and sometimes to more 
or less shock. With all high- 
pressure piping it is reassur- 
ing to know that it is fastened 
so that it has to “stay put” 
where it belongs. As a usual 
thing piping should be suffi- 
ciently braced with stays to 
prevent its being swayed by 
pushing against it with the 
hand or foot. An obvious 
advantage in using spring 
stays rather than solid rods 
is that the springs take up 
lost motion and prevent rattle 
where vibration is present. 

Except at anchor points a 
line with considerable ex- 
pansion movement must be 
reasonably free to travel on Fig 


The object of using hangers is of course to carry the 
weight of the piping from the connected apparatus and 
to restrain the thrust and side forces arising from 


. 6—The roller hanger works well under a low ceiling 


| | + | ” 


400 POWER 


expansion. Springs are used to reduce the changes in 
load distribution due to changes in the configuration of 
the piping system due to expansion. If one lifts an 
object from a rigid support, he must take the full weight 
of the object from the first, but if the support is a 
spring, the lifting force increases gradually. 

The selection of springs for pipe hangers is frequently 
made by guess or by taking the handiest spring avail- 
able, rather than through rational design. The prin- 
ciples of helical spring design are so simple that a 
spring suitable for the exact purpose can usually be 
selected by reference to a handbook table. A convenient 
table for determining helical spring sizes is given in 
“Machinery’s Handbook.” In selecting a hanger spring 
one should be chosen that is not too stiff to give a 
reasonable deflection under load, and yet will not com- 
press under load to the point where its coils are in 
contact. The term “free length” is applied to the length 
of a helical spring when not under load, and “solid 
length” to the condition when all the coils are in contact 
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| 

ay 
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Fig. 7—The bottom support takes all the load from rigid 
hangers as the pipe expands, while spring hangers carry 
theiy share with only slight reduction 
under a compressive load. For a spring used where 
expansion does not tend to lift the load off the hanger, 
a reasonable deflection under normal working load would 
be about 0.4 of the difference between the ‘free’ and 

“solid” lengths. 
The stiffness of a helical spring under load depends 
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on the diameter of the rod from which the spring is 
made, the number of coils, and the diameter of the coils 
Where the hanger design is such as to impose limita- 
tions on one or another of these features, the others 
‘an be selected to give the characteristics wanted in the 
spring. The load required to compress a helical spring 
to its solid length is a function of the size rod used and 
the diameter of the coil, and is independent of the num- 


Upper Die for Smail Clamps Upper Die for Large Clamps 


Lower. Die 
Fig. 8—Simple forging dics facilitate making 
hanger straps 


ber of coils in the spring. In other words, if the load 
to close solid for a given spring, having five coils, is 
one thousand pounds, a similar spring having ten coils 
will also close under a load of one thousand pounds. 
This is because the load per coil is the same in either 
case. The ten-coil spring. however, under a load of, say, 
100 Ib. would be the more flexible of the two because it 
would have twice as many coils to cushion shock or 
vibration and its deflection would be twice as great. On 
the other hand, the change in spring force per inch of 
movement will be onlv half as great. For this reason, 
it is desirable to select a spring with enough turns to 
vive a reasonable cushioning effect, and a satisfactorily 
small departure from constant force. 

A reasonable figure for the difference between “open” 
and “solid” lengths is 4 in. for small helical springs, 
increasing to, say, 10 in. for springs on large pipes. 
This allowance is sufficient for hangers in horizontal 
runs of pipe and provides enough “follow up” in the 
spring to care for a small amount of expansion in the 
case of a short vertical run of pipe. A much more 
liberal allowance should be made for springs used in,a 
long vertical run subject to expansion. 

In the case of important hangers or spring supports 
it is sometimes desirable to have the springs calibrated 
in a compression testing machine in which the actual 
load producing a given deflection can be measured. This 
will serve to detect any errors in the desiga or manu- 
facture of the spring, or weakness in the material. 
Methods for testing helical springs are described in 
A.S.T.M. Specification A61-16. 

For vertical lines subject to expansion, spring hangers 
should be used which retain their share of the load after 
expansion has taken place. The use of solid hangers or 
short springs in a vertical line allows the expanding pipe 
to lift itself off the upper supports and throws all the 
load back to those below which is likely to overload the 
lower supports to the point of failure. Fig. 7 illustrates 
how the load shifts from the upper to the lower hangers 
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of a vertical line when expansion takes place, and shows 
how spring hangers tend to overcome this condition. 
The springs in such hangers should be so designed with 
regard to the expansion movement of the line, that each 
will carry its share of the load in both the cold and hot 
positions. The springs in the upper hangers should have 
sufficient length and flexibility to allow ample compres- 
sion under their share of the loed when cold. A spring 
that compressed only one inch under load would cease to 
be of any value as a support when the pipe that it 
supported had risen one inch at the point of attachment. 
A helical spring that compressed four inches under load 
would still carry three-quarters of its original load when 
the pipe had expanded one inch. 

On a large piping job considerable money can be saved 
by standardizing hanger design in the drafting depart- 
ment and ordering the hangers made up in advance 
ready for the erection crew, rather than having the field 
blacksmith do the job from pencil sketches made by the 
pipe fitters. In standardizing hanger design it is ad- 
visable to distinguish between parts-common to prac- 
tically all hangers for a given size pipe, and parts that 
must be made to dimension for each particular hanger 
Jocation. For instance, in the case of rod hangers the 
clamps that bolt around the pipe and the diameter of 
the supporting rods can be made identical for all pipes 
of the same size, while the length of the rods must be 
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ordered to suit the requirements of each individual loca- 
tion. Similarly, the style of clamp for attachment to 
the structural work in the building must suit the par- 
ticular size of beam, angle, channel, etc. In making up 
a standard drawing for hangers, each style should be 
illustrated with lettered dimensions referring to a table 
placed on the same sheet which gives for each size pipe 
hanger the dimension in inches corresponding to the 
letter in the illustration. Dimensions such as X, the 
length of rod, must of course be left indeterminate. 
Then, in writing up the order for a hanger it can be 
described for instance as, “1 Type II hanger for 4-in. 
pipe, dimension X 36 in., beam clamp to fit 6-in. I-beam.” 
The exact manner in which this is done will depend on 
the office routine in any particular drafting room. 

Pipe clamps are frequently made in a forge shop with 
a steam hammer, operated with either steam or com- 
pressed air. A medium-sized hammer may be used with 
the dies illustrated in Fig. 8. A bottom die is placed 
on the anvil of the steam hammer. The bar stock for 
a half clamp is laid on this die and an upper die is 
held on top of the bar. One blow from the hammer is 
sufficient to bend bars into shape for small clamps. 
Bar material less than { in. thick may be bent cold, 
while it is necessary to heat heavier stock. Pipe clamps 
up to 12 in. nominal size can easily be made with dies 
of this sort. : 


CLAMPS AND HANGERS 
NOTES 
Ss All dimensions ave in inches. 
Bolts in beam clamp and pipe clamp 
are of the same size. 
he ) AY nes Holes m beam cla mp and pipe clamp 
QZ are of the same size, 
vii All holes are to be punched if 
\\ possible. 
Xe Beam clamp and pipe clamp bars 
ave of the same width. 
Rina for I"tols 
Sizes Inclusive All eyebolts are to have welded or 
upset and drilled cyes. 
Developed 
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An Engine That Runs on Dust 


By W. A. NOEL anp RUDOLPH HELLBACK 


United States Department of Agriculture 


That Engines Can Run on Such Dust as Elevator Floor Sweepings, 
Starch Dust and Powdered Coal Has Been Proved in Tests by the Bureau 


of Chemistry, Department of Agriculture. 
Suggest That More Attention Be 


HE Bureau of Chemistry is studying the causes 

of dust explosions in industrial plants and devel- 

oping methods of control and prevention. It is 
now generally recognized that one of the main problems 
in connection with the operation of grain elevators is 
the matter of effective dust collection and disposal. In 
order to reduce the hazard of dust explosions, the grain 
dust must be collected and not be allowed to settle 
throughout the plant. In the elevators where the dust 
is now being collected by mechanical means, a definite 
disposal method must be devised. The tremendous 
power generated and dissipated in a grain-dust explo- 
sion, such as is shown in the destruction of the ten 
million bushel grain elevator shown in Fig. 2, suggested 
a potential supply of fuel for an internal-combustion 
engine. 

During the Fall of 1925 a miniature grain elevator 
(Fig. 4) was used at the National Exposition of Chem- 
ical Industries in New York City to show the ease with 
which dust may be oxidized and exploded by means of 
an electric spark. After hundreds of successful explo- 
sions had been produced in this device, the probability 
of exploding such dust in an internal-combustion engine 
was suggested. 

If an internal-combustion engine connected to a gen- 
erator could be designed to use this waste material, an 
obvious power 
charge. saving 


Preliminary Experiments 


Given to the Solid Fuel Engine 


with a chamber. This chamber was equipped with 
small fan and re-circulating pipes, so that air could be 
drawn out of the top of it and blown in at the bot- 
tom, thus producing an up-draft which was designed 
to keep the grain dust introduced into the chamber, in 
suspension. Check valves were placed in the tube as 
a safeguard against back-fire. To avoid hand cranking, 
an electric motor was used to drive a pulley on a shaft 
connected to the rear of the engine. 

In Fig. 5 the head is held on its side so that the 
concave surface of the combustion chamber shows the 
white cornstarch that was sucked in through the metal 
tube. Dust is also to be seen where it settled on the 
heads of the pistons and on the valve heads. Appar- 
ently, plenty of dust was being introduced into the 
engine, but in passing through the valves and making 
so many turns, the well-balanced proportions of dust 
and air were destroyed. 

Compression was another hindrance to maintaining 
a good dust cloud over the piston. Quite likely the 
suction stroke of the piston drew in a sufficient amount 
of dust to produce a good explosion, but during the 
compression stroke the dust settled on the top of the 
piston before ignition occurred and so failed to fire. 
To get a hot spark a Bosch ignition system was 
installed, using a 13-in. spark coil and 8 dry cells. 
Being unable to 
explode the dust 


could be effected 
in the plant oper- 
ation and much 
cleaner elevators 
would result, 
especially among 
the small country 
elevators. In or- 
der to determine 
this possibility, 
the work referred 
to in this report 
was undertaken. 
A Ford engine 
was procured and 
blocked up as 
shown in Fig. 3. 
carburetor 
was taken off and 
to the intake 
manifold was 
attached a metal 


in engine 
with this arrange- 
ment, the head 
was taken off and 
a larger combus- 
tion chamber was 
provided, as 
shown in Fig. 1. 
These chambers 
were made _ by 
forging a _ piece 
of 6-in. pipe into 
shape to fit 
around the cylin- 
der and valves in 
the top of the 
block. A -in. 
clear wire - glass 
plate wap clamped 
over the top of 
one chamber for 


tube which con- 
nected the engine 


Fig. 1—Engine provided with large combustion cavities 


observation pu r- 
poses, while the 
other was covered 


Fig 
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Fig. 2 (Below)—This indicates the tremendous 


power dissipated ina grain elevator explosion 


Fig. 3 (Right)—Engine arranged to operate on 
flour dust 


Fig. 4 (Right)—Model of elevator built to demonstrate 
explosibility of dust 


Fig. 5 (Left)—Head of engine re- 
moved to show deposit of flour 
in the combustion chamber 
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with a steel plate. Spark plugs were fitted with points 
extending into the center of the chambers and making 
contact with terminals that were fitted in the heads 
of the pistons. 

The magneto ignition system, induction coil and dry 
cells were replaced with the regular Ford distributor 
and a lamp bank of 6 amperes using 110 volts direct 
current from the power line of the laboratory. 

The manifolds were removed and the dust fed by 
hand through a tube to the intake-valve port. With 
this arrangement the dust exploded readily and fre- 
quently. As many as twelve successive explosions oc- 
curred in one cylinder. Finally, with one terrific report 
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the wire-glass plate broke and pieces of it were thrown 
thirty feet into the air. 

It cannot be said that the engine made any prolonged, 
continuous run, but certainly enough power was deve!l- 
oped to turn it over many times. The method of feed- 
ing it was not very satisfactory, and if a system of 
feeding a continuous, measured quantity of dust to the 
engine could be developed, better operation might be 
expected. However, the engine used for the experi- 
ments, although probably not the right type for a dust 
engine, gave encouraging results which indicated the 
possibility of designing an engine to use grain dust 
as the source of fuel. 


Ammonia Compressor Leakage 


By F. H. RANDOLPH 


Assistant Professor, 


tAKAGE around the piston rods of double-acting 
compressors causes much unnecessary loss of am- 
monia. In many plants a person blindfolded would 

have little difficulty in finding the compressor. 

Many attempts of a random nature have been made 
to correct the trouble experienced with the leakage of 
ammonia in double-acting compressors. Not knowing 
the exact cause of it, one thing after another has been 
tried and many machines are somewhat the worse for 
the well-meant but misguided efforts. So the loss has 
been permitted to continue because the operating engi- 
neer does not really understand how to stop it. 


AMMONIA LEAKS ARE EXPENSIVE 


Not only does leaking ammonia give the impression 
of negligent maintenance, but it also costs money. In 
one plant (it happened to be in a hotel) the cost of 
1,140 lb. of ammonia was $363 for operating a 29-ton 
machine for a year. The frequent charging of the 
system also meant the expenditure of valuable time. 
Of course all the leakage does not necessarily occur 
around the piston rod, but the engineer who can solve 
this part of the problem seldom has much difficulty in 
keeping the rest of the system tight. 

One plant, after several years of abuse, was fortunate 
in getting a good man to look after its machinery. 
Atter a few months the manager telephoned the engi- 
neer to come up to the office. 

“Ed, what have you done?” inquired the manager. 
“Have you shut down the ice machine?” 

“No, sir.” was the reply; “it’s been running 
every day.” 


” 


“This is the second month in succession that there 
have been no bills for ammonia and none for ammonia 
packing,” continued the manager. “Before you came 
we had to buy quantities of each. How do you account 
for it?” 

“Well,” began Ed, “when I came here, the piston rod 
was so badly cut that the packing would last hardly 
long enough to make it worth while putting it in. We 
had to have a new rod, so when I went down the street 
to the machine shop, | had them make one of vanadium 
steel. It cost a bit more than an ordinary rod. but 


i tigured it would be worth the difference. Then | got 
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some special ammonia packing and took care that it 
was put in right. We watched it carefully at first and 
kept the nuts just tight enough. Since then we’ve had 
no trouble.” 

That brings us to the point of vanadium steel rods 
for compressors. Did the engineer follow a course that 
is to be generally recommended or was he merely in 
luck? 

To settle the question with some degree of authority, 
a half-dozen representative manufacturers were asked 
for their opinions. None believed the engineer was 
wrong, although some considered the special rod of 
vanadium steel unnecessary. Their opinions, based on 
years of experience, varied to an interesting degree. 

The head of one of the most successful factories, 
mindful of competitive prices, believes the vanadium 
steel rod too expensive although capable of giving satis- 
factory service. This concern uses an ordinary carbon 
steel rod, heat treated, and finds it satisfactory. 
Another firm uses open-hearth hammered steel, fairly 
nigh in carbon and free from alloys. After forging, 
this rod is properly quenched and drawn. Still another 
manufacturer customarily furnishes the piston rod of 
chrome-nickel steel, although on some occasions has 
supplied rods of high-carbon steel. Both are considered 
good. 


VARIOUS MATERIALS USED FOR PISTON Rops 


It therefore seems that the piston rod does not have 
to be of any special alloy. A hard rod, of course, is 
less subject to cutting and is therefore desirable. The 
factors of reasonable hardness, price and manufacturing 
details have led various concerns to use different mate- 
rials. 

Particles of scale may be drawn into the cylinder and 
become embedded in the packing. This emphasizes the 
necessity of an efficient scale trap. A sufficient quantity 
of scale in the packing will have a decidedly abrasive 
action. 


Many manufacturers are using metallic packing, as 
they find it most satisfactory. Soft packing can be 
used with good results, but it requires considerably 
more attention. The majority of soft packings are made 
of threads and various adhesive materials which are 
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formed into the finished product under very high pres- 
sure. When put into service, the swelling of the threads 
is sufficient to expand the packing and tightly grip the 
rod with The operator must be 
alert to loosen up the adjustment, not only once but 
many times in the course of several days. 

Furthermore, soft packings are more sensitive to 
extremes of temperature. If the machine is not care- 
fully watched, excessive frost gets on the compressor 
This causes the soft packing to become stiff and con- 
sequently less effective. On the other hand, if the gas 
comes back to the compressor highly superheated, it is 
rather hard on the oil used to lubricate the stuffing’ box. 
A packing consisting of a lead alloy, compounded to 
give a good quality anti-friction metal, is generaily to 
be preferred. This gives a soft metal bearing surface 
around the rod. 


consequent cutting. 


MISADJUSTMENT OF EXPANSION COCK 


In many plants the engineer fails to regulate the 
expansion cocks properly. As a result, when the load 
is too light for the opening of the expansion valves, 
slugs of liquid carry over to the compressor and upon 
evaporating, cool the rod. The consequent slight shrink- 
age in the diameter of the rod permits gas leakage 
which the engineer stops by tightening the packing 
gland. Then, when the suction gas returns to a slightly 
superheated state, the rod warms up and the resultant 
expansion creates severe packing friction. This not 
only destroys the packing, but also heats up the rod. 
If the engineer is not watchful, scoring of the rod is 
zlmost sure to result. On the other hand, if the engi- 
neer detects the heated rod, he slackens up the stu‘fing- 
box gland, which is certain to leak as soon as the rod 
cools down. It pays to regulate the expansion valves 
earefully so as to avoid the cause of this trouble. 

One manufacturer believes that the great majority 
of troubles is due to the improper running of the niston 
rod. The average operator, after making one or two 
adjustments of the crosshead shoes, will have moved 
the piston rod out of center sufficiently to cause trouble 
in the stuffing box. Operators will recall that with ‘heir 
compressor running wider, the pressure exerted by the 
erank and connecting rod to the crosshead is downward. 
This brings the wear almost cntirely on the lower shoe. 
The upper shoe will rarely if ever require adjustment. 


PROPER PRECAUTIONS 


Thus, in plants having difficulty in getting vroper 
results from the compressor stuffing box, there are sev- 
eral points to be checked over carefully. 

1. The rod must be smooth. 
possible with a badly scored rod. 

2. Crosshead must be in especially accurate 
adjustment. The best metallic packing will not last 
if the rod does not run true. 

3. Good lubrication is essential. 
can get. It pays. 

4. Keep the stuffing-box flange properly adjusted. If 
the packing is too tight, you are inviting trouble. 
5. Watch the temperature of the compressor. 

excessive frost and highly superheated gas. 

6. Control the liquid flow to the evaporating coils to 
insure that the suction gas temperature will be fairly 
constant and that no liquid slugs are pulled over. 

7. Be sure the scale trap is in working condition. 

If the engineer will observe these precautions, the 
loss of ammonia wil! cease to be an important item. 


Good results are im- 


shoes 
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Krupps Enter Large Diesel Field 


The tendency toward the construction of large Diesel 
engines is most in evidence in Europe, and many manu- 
facturers in Germany are turning toward the double- 
acting, two-stroke-cycle principle, using cylinders that 
develop as high as 1,800 hp. each. 

The Fried. Krupp Germania Wertt A. C. shops at 
Kiel, Germany, completed the erection of a large unit 
capacity engine in March. This engine was put upon 
a continuous full-load test over a period of 500 hours 
without developing any trouble. On a 110-hour 


test 


Krupp 1,800-hp. double-acting experimental Diesel 


it developed indicated mean effective pressures of from 
98.5 to 100 Ib. per square inch. 

This experimental engine has a single cylinder of 
51.5 in. diameter and a stroke of 59 in., and at 85 r.p.m. 
develops normally 1,800 indicated horsepower. 


The exhaust and the scavenging connections are 
located at opposite sides of the cylinder, divided 
scavenging being employed. The design makes the 


erection easier and permits a better balancing of the 
cylinder stresses than is the case where both connee- 
tions are made at one side of the cylinder. 

The frame is made up of a upon which are 
placed the frame members. The two frames support 
a so-called lantern, or base, upon which rests the double- 
acting two-stroke-cycle cylinder. This design leaves the 
lower cylinder end, stufling box and piston rod free for 
examination and adjustment. 


base 


The engine was designed primarily for marine pur- 
poses, and steps are now being taken to bring out addi- 
tional cylinders to complete the initial unit. With minor 
changes the Krupp engine is easily adapted to sta- 
tionary purposes. 

In the experimental engine the scavenging air is sup- 
plied by a separately driven blower, and this plan will 
be followed in all marine sets where fore-and-aft as- 
tances are of importance. 
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Boiler Feed-Water Purification—-XT 


Evaporators, Their Design and Operation 


Evaporator Installations, Once Rare, Are Now Common. Every Engineer 
Should Understand the Principal Types and Their Applications. 
This Article Is a Boiled-Down Textbook on the Subject. 


By SHEPPARD T. POWELL 


Consulting Chemical Engineer, Baltimore, Maryland 


URING the last few years there has been a 
decided tendency toward high boiler ratings and 
large-sized boilers. There has been also a def- 

inite trer.1 in favor of higher steam temperatures and 
pressures, Which in turn have required much greater 
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Fig. 1—Diagram showing what happens 
in double-effect evaporator 


purity of feed water than was formerly deemed neces- 
sary. Distilling water for use in steam boilers is the 
most effective method for the removal of suspended or 
soluble solids. Distilling plants, or evaporators as they 
are generally termed, have been used widely in marine 
service to supply pure makeup waters, but it is only 
within the last six years or so that evaporators have 
been used to any great extent in stationary steam 
plants. 

The principle of operation of all evaporators is the 
same, although the apparatus used may vary materially 
in respect to the way in which they operate and the 
temperature at which the raw water is vaporized. In 
its simplest form an evaporator consists of two essen- 
tial parts—the evaporating chamber, where the water 
is heated and converted into vapor, and the distiller or 
condenser, where the vapor is converted into water. 

The source of heat utilized to vaporize the water is 
steam at either high or low pressure. The steam as it 


—e 


*Previous installments have covered the following subjects: 
July 6, “Natural Waters and Their Impurities’; July 13, “Getting 
Rid of Impurities by Sedimentation and Coagulation”; July 20, 
“Filtration by Gravity and Pressure Filters’; July 27, “Soften- 


mt, 
ing Water by Chemicals"; Aug. 38, “Hot Process Continuous 
Softeners’; Aug. 10, “Zeolites Explained”; Aug. 17, “Where Zeo- 
lites Fit In”; Aug. 24, “Boiler Compounds"; Aug. 31, “Foaming 
and Priming”; Sept. 7, “Mmbrittlement—What Causes It.” 


is passed through the heating coils is condensed, giving 
up its latent heat to the raw water that is to be evap- 
orated. As a result of this action there are two sources 
of distilled water in an industrial evaporator—the 
condensate’ from the steam that has been used to heat the 
raw water and the condensed vapor from the raw water 
that has been heated. When water is converted into 
vapor and then condensed, all solids either in suspen- 
sion or solution are removed unless they are carried 
over mechanically with the vapor. 

The distillation of water may be carried out on a 
laboratory scale with complete elimination of all solids 
or gases that the raw water contains. In large-scale 
operations this is seldom possible and the distillate 
obtained from evaporators contains generally a small 
amount of solids either in suspension or solution. This 
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Fig. 2—Under idealized conditions the makeup 
evaporated per pound of steam supplied is 
equal to the number of effects 


condition results trom water being carried from the 
evaporator with the vapor as it is discharged from 
the apparatus. 

Evaporators are designated in a number of ways, 
depending upon certain features of their design or the 
principle upon which they function. They may be 
classified as follows: (1) Submerged-tube type; (2) 
film type; (3) flash type. They may be classified 


'This merely replaces the steam used by the evaporator and 
eannot therefore be counted as ‘tmakeup.” 
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further according to the number of effects as: (1) 
Single effect; (2) double effect; (3) triple effect; (4) 
quadruple effect, and so on. Classification is made also 
with respect to the pressure of the steam supplied, 
namely high-pressure evaporators or low-pressure evap- 
orators, indicating respectively evaporators supplied 
with live steam or with exhaust steam. Again, they 
may be classified as high-heat-level or low-heat-level 
evaporators. The former term indicates the utilization 
of the vapor from the last effect for feed-water heating 
above 212 deg. F. and the latter when the feed water 
is heated by these vapors at a lower temperature. 

The submerged-tube evaporator consists usually of 
a cast-iron or steel shell which serves as a reservoir 
for the raw water, the water being heated by means 
of steam coils submerged in the water. Heating is 
done by live steam (frequently at reduced pressure) or 
by exhaust steam. 

Film evaporators, as the name indicates, are those in 
which the raw water is filmed over a series of steam 
coils that are heated by live or exhaust steam. 

A flash-type evaporator is operated under low pres- 
sure, usually by exhaust steam. The evaporator consists 
of a tubular heater in which the raw makeup water is 
heated to a temperature sufficiently high to flash into 
vapor when it is discharged into the flash chamber of 
the apparatus, which is maintained in operation under a 
partial vacuum. The vapor from the flash tank is con- 
densed in the main condenser or ina distilling condenser. 

An evaporator that consists of one heating chamber 
only is termed a single-effect evaporator. For economy 
it is desirable frequently to place a number of units in 


series, and when this is done the units are called 


4 


Fig, 3—Reilly submerged-tube single-effect evaporator, 
showing coil nest removed from shell 


multiple-effect evaporators. Where this arrangement 
is used, the vapor from one effect is utilized to heat 
and vaporize the water in the effect following it in the 
series, and the vapor coils of each effect then serve as 
the condenser or distiller for the previous effect. By 
this utilization of effects the efficiency of the apparatus 
is increased with respect to the amount of primary 
steam required to evaporate a given amount of water. 
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The pounds of distilled water produced by an evap- 
orator per pound of steam used is often termed the 
“evaporative efficiency.” 

In Fig. 2 is shown graphically how the “evaporative 
efficiency” increases in the multiple units. In the illus- 
tration employed for descriptive purposes only, it is 
assumed that a single-effect installation is fed with 
exhaust steam at atmospheric pressure and the corre- 


Vapor 
Outlet Vapor 
lome 
Vapor 

Distributing 

Distributing 

fray. Sfeam 


e 
opace 


Vapor 


Vent 
Manifold 


Fig. 4—Cross-section cf Wheeler film evaporatoy, 
return-bend type 


sponding temperature of 212 deg. It is also assumed 
that the raw feed is supplied at the same temperature 
and that the vapor pressure is practically atmospheric. 
If the apparatus could be made to function in this way 
and without losses in converting the water into vapor, 
then when ten pounds of steam per hour passed through 
the evaporator coils ten pounds of distillate would be 
obtained from the condenser connected with the appa- 
ratus. If, under the same condition, a second effect 
were added to the first and only five pounds of exhaust 
steam per hour allowed to enter the apparatus, then 
ten pounds of distillate would be obtained, five pounds 
from the first effect and five pounds from the second 
effect. Adding a third effect would result in producing 


ten pounds of distillate from 3.33 Ib. of steam, each 
effect in this case producing 3.33 lb. of distillate. From 


this it will be seen that es more effects are added, the 
ratio of distillate obtained per pound of steam expended 
is proportionately increased. In actual practice the 
ratio is necessarily somewhat less than has been indi- 
cated in this hypothetical discussion. This is due not 
only to actual heat losses, but also to the lower feed 
temperature and to the temperature drop that must be 
allowed in actual operation. 

Average evaporator performance for multiple-effect 
units is about as follows: 


tatio of Ib. Steam 
Supplied to Jb. 
Distillate Produced 


Single-effect evaporator ......ccceseeseece 1 to 0.8 
Double-effect evaporator 1 to 1.6 


in Fig. 


is shown a Reilly submerged-type evap- 
orator. 


The apparatus consists of a steel or cast-iron 
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shell on top of which is a dome which serves as a cham- 
ber for the collection of the vapor. In some installations 
the shells are made of copper or special composition fur- 
nished on specification. The heating of the water is 
effected by live steam (sometimes at reduced pressure) 
or by auxiliary exhaust steam which is passed through 
the coils where the latent heat is given up to the raw 
water as the steam is condensed, 

The coils are seamless brass tubes which in some 
cases are tinned. These coils, of which there are a 
number in each evaporator, are fastened into a top and 
a bottom header of cast iron. The manifolds are bolted 
to a door in the side of the apparatus, so that the entire 
nest of coils may be removed from the shell for inspec- 
tion or repairs by removing the bolts holding the door 
in place and running the nest out on a small track. Spe- 
cially designed baffles are placed above the coils to pre- 
vent water being carried over with the vapor if priming 
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Fig. 5—Phantom view of Wheeler Ellipticoil 
evaporator 


takes place. During normal operation scale forms on 
the coils, which must be removed at intervals for clean- 
ing. This is accomplished by a sudden change of 
temperature in the coils, which, owing to their construc- 
tion as a spiral, permits a relatively great expansion or 
contraction by which the scale is cracked from the 
tubes. 

A recent development in a film-type evaporator for 
operation at low pressure is the Wheeler film evap- 
orator shown in Fig. 4. In the operation of the appa- 
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ratus, the steam enters the evaporator through A and 
passes to the heating coils B, over which the raw water 
makeup is sprayed by means of a perforated spray 
plate C. A portion of the water is vaporized and passes 
out of the evaporator to the condenser. The water 
that is not converted into steam flows into the pump 


Fig. 6-—Tube of Ellipticoil evaporator 


well D from which it is picked up by the centrifugal 
circulating pump and recirculated over the coils. 

The vapor from the evaporator is condensed in a low- 
level surface condenser, the circulating water being the 
condensate from the main turbine. Air and non- 
condensable gases are removed by an ejector. 

SCALE CRACKED BY REVERSING EFFECTS 

When these evaporators are constructed in double 
effects, the vapor outlet from the first effect is con- 
nected to the vapor or steam inlet of the second effect. 
The piping arrangement is so laid out that the order 
of operation may be reversed through the apparatus, 
to obtain the necessary temperature change for crack- 
ing scale from the tubes. 

Another form of film evaporator for low-pressure 
operation is shown in Fig. 5. This apparatus is termed 
the Ellipticoil evaporator, because of the shape of 
the evaporator tubes. The installations are normally 
operated as double-effect evaporators. The raw water 
makeup is distributed over the coils and the vapor 
from the first effect is discharged to the coils of the 
second effect. The vapor from the last effect is con- 
densed in a surface condenser employing the main 
condenser condensate for the circulating water. The 
principal feature of this evaporator is the shape of 
the coils. The “ellipticoils” are coils of elliptical cross- 
section (Fig. 6) which, under changes of pressure and 
temperature, act similarly to the familiar Bourdon 
gage. These coils are generally made of seamless 
drawn copper and fastened at either end to the steam 
and drain headers respectively, by a manifold flange. 
The coils parallel to each other constitute a unit and are 
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placed in one horizontal plane. The scale that has 
deposited on the coils is cracked off owing to the expan 
sion or contraction of the coils, when the evaporators 
are reversed. This apparatus may be operated as a 
submerged type evaporator as well as a film evaporator. 

The Bentude evaporator in Fig. 7 is a low-pressure 
apparatus which may be operated as either a sub- 
merged or film type unit. The tubes of the evaporator 
are bowed in order to crack off the scale effectively 
when the temperatures of the metal are changed rapidly 
during the cracking-down operation. The slope of the 
tubes permits also rapid draining of the condensate. 
This evaporator operates in much the same way as 
other multiple-effect installations. The distinguishing 
feature in the design of this evaporator is the shape 
and arrangement of the evaporator tubes and its adapt- 
ability to function as either a submerged or film-type 
apparatus. The equipment is offered for vacuum oper- 
ation and also for moderate pressures. 
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The determining factor in the choice of a high-heat- 
level evaporator is the layout of a station that would 
permit the economical use of the vapor from the last 
effect to raise the feed water above 212 deg. F. by using 
the feed which has a temperature of 212 deg. or less 
tor cooling water in the evaporator condenser. Since 
high-heat-level evaporators discharge the distillate from 
the apparatus at a temperature above 212 deg., the 
operating conditions of the station should permit the 
utilization of this heat without loss of energy. 

In the of economizers and high-pressure 
bleeder heating these installations will deliver the feed 
water at a higher temperature than could otherwise be 
accomplished, and this may be done without a greater 
loss than direct heating of the condensate by steam at 
boiler temperatures. Evaporators of this type are 
smaller and have relatively smaller steam passages than 
low-heat-level units, on account of the dense vapor of 


absence 


The Lillie evaporator is a film-type 
apparatus, built usually in multiple 
effects. A diagrammatic sketch of a 
triple-effect evaporator of this type is 
shown in Fig. 8. 

Exhaust steam or steam at reduced 
pressure enters the first effect and 
passes into the tubes T, over which 
the raw water is sprayed. The vapor 
produced is discharged to the second 
effect, which in turn evaporates more 
water, and this vapor is discharged 
to the final effect. The water vaporized 
in the final effect is condensed in the 
evaporator condenser. The distillate 
is pumped from here to the feed-water 
heaters or elsewhere as desired. Scale 
that deposits on the evaporator tubes 
is removed by a sudden change in 
temperature in the evaporator. This 
is effected by reversal of the flow 
through the equipment, the piping 
arrangement being such that the 
steam may enter the third or last 


effect. The tubes in this effect being 
much cooler than in the first effect, 
are expanded suddenly when the 
steam enters them. This cracks off the scale, which 
has a much lower coefficient of expansion than the 
metal tubes. These incrustations are removed from 
the equipment by blowing down the apparatus from 
‘time to time. 

Lime-soda or lime and barium softeners for use in 
conjunction with evaporators are warranted only when 
the expense resulting from the additional equipment 
and the operation of the apparatus insure greater 
economy in the operation of the evaporator. 

Pretreatment by zeolite softeners will eliminate prac- 
tically all scale-forming solids from the evaporator. 
The total solids in the zeolite-softened water will be 
yreater after treatment than before. Since all calcium 
and magnesium salts are replaced by sodium salts, the 
concentration of sodium compounds in the evaporator 
may become excessive, 

The cost of operation of evaporators depends pri- 
marily upon the source of the heat utilized. The choice 
as to the tvpe should be dictated by existing conditions 
with reference to the particular heat balance of the 
steam station. 


Fig. 


7—Giiscom Russell Bentube evaporator 


the steam produced. The coils and shells must be con- 
structed to withstand high pressure, since the steam is 
admitted to the apparatus at full boiler pressure or at 
partly reduced pressure. 

The primary consideration in the design of an evap- 
orator layout is to eliminate as far as possible heat 
losses due to the operation of the unit. Where consid- 
erable exhaust steam is available and the vapor may 
be employed economically to heat the boiler feed-water, 
a low-heat-level evaporator may be used. The unit may 
be a single-effect evaporator, provided all the heat from 
the vapor may be absorbed in the boiler feed-water 
heater by the condensate from the main units. By this 
arrangement all the heat from exhaust steam (except- 
ing due to radiation and blowdown) will be 
absorbed and no losses occur. Should the vapor from a 
low-heat-level single-effect unit be greater than can be 
absorbed for useful work at various loads on the sta- 
tion, a multiple-effect evaporator is warranted. 


losses 


Since the cost of an evaporator installation is almost 
in direct proportion to the number of effects, it is 
desirable to use few effects will produce the 
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desired amount of makeup water under full and low 
loads on the station, and that the installation shall meet 
these requirements at a minimum investment and oper- 
ation cost. 

As a rule much more sludge will form in low-pres- 
sure evaporators than in high-pressure units, since the 
solids, particularly carbonate of lime, will deposit as 
mud before they have an opportunity to bake on the 
heated surfaces. The scale that forms on the tubes 
of high-pressure evaporators is usually hard and dense 
and adheres tenaciously to the metal surfaces. Removal 
is effected by sudden changing of temperature of the 
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a sufficient amount of suspended solids to require fre- 
quent blowing down. It is a question of balancing filter- 
ing cost against cost of cleaning. 

Since the primary reason for the use of evaporators 
is to eliminate incrusting and non-incrusting solids 
from the boiler water, it follows that the difficulty 
experienced from these constituents is transferred from 
the boiler to the evaporator. The control to remove 
these ingredients is much simpler in the evaporator 
than in the boiler and likewise less costly when the 
percentage of makeup water is relatively low. 

Difficulty on the water side of the evaporator coils 
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Fig. 8—Diagrammatice arrangement showing operation of a low-pressure triple-effect Lillie evaporator 


metal of the coils, which cracks off the incrustation due 
to expansion or contraction of the coils. 

Priming and foaming in evaporators are the result 
of the same conditions that cause these phenomena in 


is due to corrosion or scale, while on the steam side 
the heat transfer of the tubes may be reduced greatly 
by blanketing with non-condensable gases. A layer of 
air or other gas may form over the surface of the coils 


boilers. It has been fairly well established that sus- 
pended solids have an important part in causing water 
to foam and prime. For this reason it is essential to 
limit the concentration of both suspended and _ soluble 
solids in the water in the shell of the evaporator to a 
point low enough to eliminate the tendency of the water 
to prime. This is accomplished by blowing down the 
evaporator from time to time. 

The use of a filter ahead of an evaporator is prac- 
ticed at some stations. With muddy water this is war- 
ranted, provided the makeup to the evaporator carries 


on the steam side, due to release from the vapor when 
it is condensed. 

Corrosion of evaporator coils becomes a serious oper- 
ating difficulty with some waters. Water high in car- 
bonate hardness may cause fairly rapid corrosion due 
to the release of relatively large amounts of carbonic 
acid when the water is heated; to contamination with 
sewage wastes, mineral or organic acids or magnesium 
chloride. Where waters of this character are encoun- 
tered, softening by chemicals or, under some conditions, 
by zeolite, may prove desirable. 
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Industrial Heat Balance 


HILE most of the heat-balance studies so far 

published have been made in connection with the 
design or operation of central power stations, the heat- 
balance problem of industrial plants is perhaps even 
more promising as a field for intensive study. 

The frequent presentation of such analyses in highly 
technical form has made the subject appear more diffi- 
cult than it really is. Heat balance is much like account- 
ing. Studies in accountancy may be presented in for- 
bidding form. Some C.P.A.’s even employ the higher 
mathematics in their work, but that does not keep the 
ambitious housewife from preparing a family budget or 
prevent the small business man from figuring his turn- 
over or the net profit on the month’s business. 

Heat-balance analysis need involve no mathematics 
beyond addition and subtraction, with a little multiplica- 
tion and division thrown in. Add to that an elementary 
knowledge of the principles of heat and the properties 
of steam, and one is fairly well equipped to tackle a 
practical study. The guiding star of the “heat balancer” 
is the principle that energy never evaporates. It goes 
somewhere. To find where and how much is a matter 
of observation and simple measurement. 

The best way to study heat balance is to make a few 
measurements of flow, temperature, power produced and 
so on, in one’s own plant, reducing them all to a B.t.u. 
basis and applying them to a simple flow diagram. 
After a few trials, with perhaps repetition of some of 
the measurements and a slight juggling of the figures, 
the quantities can be made to balance at each connec- 
tion without undue violence to the data. Study of such 
a flow chart representing actual conditions is likely to 
reveal unsuspected sources of loss and lead to an 
improved layout and more economical operation, 


Another Fuel Possibility 


N THE face of predictions of a future shortage of 

gasoline, experiments indicate that a gasoline engine 
can be successfully operated on waste such as grain 
dust, flour dust, powdered coal and in fact any car- 
bonaceous substance. An article in this issue describes 
experiments conducted by the Department of Agri- 
culture on an engine taken from a Ford car and with 
minor alteration made to run on floor sweepings from a 
grain elevator. 

The idea of using a powdered solid for engines was 
first advanced by Huggens, an engineer who, in 1680, 
built the first internal-combustion engine. This was 
long before the days of gasoline, so Huggens used gun- 
powder as the explosive. But gunpowder was expensive 
and was needed to bring the light of civilization to 
various benighted tribes, so the idea was given up. 
Doctor Diesel, who patented the Diesel engine, intended 
to use powdered coal, but turned to oil as being easier 


to control. Several experimenters are working on 
powdered-coal engines, and one such engine has actually 
run, but never before has organic dust been used. 

It must be admitted that the results were by no 
means satisfying to those whose limited vision can see 
no future to an idea unless shown it in a perfected 
form. Others will appreciate the value of the experi- 
ments and have faith that, even as did Edison’s glowing 
charred thread point the way to the present-day Mazda 
lamp, so these experimental results may point to a 
future use for waste dust and refuse. Can one hope 
that some day a few minutes’ use of the vacuum cleaner 
will furnish the fuel needed to make the week-end trip 
in the flivver? 


Sacrificing Safety 
for a Little More Speed 


LTHOUGH elevators are among the safest means 
of transportation, the general application of land- 
ing-door interlocks and car-gate contacts will, if these 
are maintained in proper working order, make fatal 
elevator accidents practically a thing of the past. 
Records over long periods show that eighty to ninety 
per cent of all fatal accidents due to elevators are 
caused at the landing doors. Why the installation of 
these safety devices has not been made mandatory by 
the laws of all states, can probably be accounted 
for by the same mental process that would account for 
legislators in many states failing to provide laws 
for the safe operation of boilers and other devices that 
may become a public hazard. 

One of the objections to installing interlocks on ele- 
vator hoistway doors and car-gate contacts, is that they 
tend to increase the time that the car must be at a 
floor to take on or discharge passengers. This is 
sacrificing safety for a littlke more speed. If the doors 
and gates are made power operated and equipped with 
interlocks, the operator can give more attention directly 
to the handling of the car, make more accurate land- 
ings and the power-operated doors and gates will tend 
to speed up traffic and improve service. 

As long as the locks on the hoistway doors are main- 
tained in good condition and the operator makes sure 
that they are closed and locked before he leaves the 
floor, there is little danger of anyone’s getting injured 
at the landings. Without interlocks the human ele- 
ment is a large factor in the safety of the passengers. 

In many buildings where elevators are used, these 
come directly in charge of the power-plant engineer. 
In this respect he has an opportunity to make a con- 
tribution to safety in using his best efforts to make the 
elevators in his charge as safe as best practice pre- 
scribes. It is not enough that they be made to comply 
with the law, for the law may be deficient in its 
requirements, as it is in many states, but they should 
be made to meet the standards of the safest practice. 
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Is There a Limit to 
Turbo-Generator Capacity? 
IFTEEN years ago the starting of a twenty-thou- 
sand kilowatt Curtis turbine at the Waterside 
Station in New York was made the occasion of a fitting 
ceremony, during which many marveled at the tremen- 
dous capacity concentrated in a single machine and 
ventured the opinion that the limit had been closely 
approached. 

As this issue goes to press, announcement is made, 
almost simultaneously, of three orders for units, each 
of which far exceeds in capacity that of any now 
installed. Two of these will be ninety thousand kilo- 
watts each for installation on the Coast. One, of one 
hundred and four thousand kilowatts, will go to help 
out Chicago’s rapidly growing load, and the third is for 
a two hundred and eight thousand kilowatt machine to 
be installed in the new State Line Station. Only a few 
weeks ago announcement was made of a one hundred 
and sixty thousand kilowatt unit having been ordered 
for New York. 

These represent big jumps over existing sizes, and 
may be regarded as the logical outcome of the process 
of interconnection that is now going on all over the 
country, for it is only into a large system that units 
of such capacity will economically fit. 

Is there one who will venture to predict what the 
next fifteen years will bring forth in the way of turbo- 
generator capacity ? 


More Propaganda 


ECENT announcements that literature is being cir- 

culated in New England, urging that the bill recom- 
mended by the joint Congressional Committee on the 
distribution of Muscle Shoals power throughout the 
South be defeated if that section of the country wishes 
tc stop the migration of the textile industry to the 
South, may well raise the question, Of what next in 
propaganda will Muscle Shoals be made the victim? 
First, the statement, distribution of the power through- 
out the South, would lead one to believe that this power 
would be transmitted into every section of that part 
of the country. A little study of the map will show 
how absurd such an idea is. 

North Carolina, the leading industrial state of the 
South, is outside of a 250-mile radius extending from 
Muscle Shoals. The Virginias, South Carolina and Flor- 
ida are still farther away. The section of the South to 
which it may be economical to cistribute this power, 
comprises parts of the States of Kentucky, Tennessee, 
Alabama and Mississippi. 

The ten Southern States east of the Mississippi River 
have a total area of nearly one-half million square miles. 
An area having a two-hundred-mile radius includes 
about one-quarter of these ten states. Therefore, as- 
suming that Muscle Shoals power could be distributed 
to all sections within two hundred miles of this develop- 
ment, it would reach only twenty-five per cent of the 
area commonly known as the South. 

It is estimated that these ten Southern States have 
potential water-power resources of six million horse- 
power for fifty per cent of the time, of which only about 
twenty-five per cent has been developed. Muscle Shoals, 
when the equipment has been installed, can produce 
three hundred thousand horsepower for fifty per cent of 
the time, or five per cent of the South’s water power. 
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As to the effects of this power on the movement of the 
cotton manufacturing industry to the South, the report 
of the United States Department of Commerce, Bureau 
of Census, for June of this year, gives some interesting 
figures. According to this report, of the total spindle 
hours of operation, over sixty-four per cent was in the 
cotton-growing states and thirty-two per cent in New 
England. Of the spindle hours performed in the cotton- 
growing states, over eighty-three per cent was in North 
and South Carolina and Georgia, three states that have 
large water-power resources and are outside the area 
that could be supplied with power from Muscle Shoals. 

These facts do not contain very much that should 
cause New England any apprehension over propaganda 
that Muscle Shoals may be a factor in her industrial 
ills. 


Chimney Design 

HIMNEYS are commonly designed on an empirical 
C basis. There is no objection to empirical methods; 
in fact, in many cases such procedure is necessary. 
Usually, however, such design is backed up with suffi- 
cient tests or other information to insure good results. 
Is this true with chimneys? 

They certainly perform their function satisfactorily. 
However, this can always be guaranteed by providing 
ample dimensions, which costs money. A good design 
must be of sufficient but not of excessive proportions. 

Recently, there has been considerable work done in 
rationalizing chimney design. The interesting result 
is that the chimney indicated as suitable by such a 
procedure is usually materially smaller than the 
empirically designed one. 

This suggests the possibility of a saving in invest- 
ment, but more experimental work is needed to justify 
or discard the smailer stack, because the steps toward 
the smaller chimney must be taken with care. Too 
small a chimney cannot perform its function and would 
be a continuous loss. 

Any advantage would be realized in the small plant. 
In the large plant there is usually more provision for 
artificial draft and also, the chimney costs are a smaller 
proportion of the total plant cost. 

The fact that the capacity of any chimney is taxed 
such a small proportion of the time is even more reason 
why a better knowledge of the facts is urgently needed. 
It may be recalled that chimneys recently erected at 
at least two universities have openings and platforms 
provided at various levels so that the characteristics 
of the gas flow may be studied. This may presage 
increased interest in this problem, not only from the 
schools concerned, but also from other organizations 
that are capable of carrying on such research. 


George L. Fowler 


T IS with deep regret that Power has just learned 
of the death on July 2 of George L. Fowler, consult- 
ing engineer upon railway mechanical subjects and 


among the first editors of Power. 


About forty years ago Mr. Fowler, then a young rail- 
road engineer who had been writing for some time for 
the Journal of Railway Appliances, succeeded as editor 
Robert Grimshaw, at that time directing Power. For 
a year following this date Mr. Fowler was jointly editor 
of the two papers. He was born at Cherry Valley, N. Y., 
on Aug. 9, 1855 and was a graduate of Amherst College. 
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Practical Ideas 
From Practical Men 


How the Worn Bearing Was Kept 
in Service 
In our plant a bearing on a belt-driven exciter wore 
down on the tension side until the rotor was touching 
the stator. The wear was caused mostly by the belt 
shrinking in moist warm weather, placing undue pres- 
sure on the bearing. Owing to operating conditions 
we could not shut down the exciter for more than two 


How the bearing was repaired temporarily 


hours at a time. As we had no spare exciter or draw- 
ings of the bearing, I decided to take a chance on shut- 
ting the exciter down and removing the bearing. 

The bearing was a brass bushing turned from solid 
stock and pressed into a cast-iron sleeve. Placing it in 
a power hacksaw, I took a longitudinal cut % in. wide 
through the thin side of the liner. After making a 
shim of brass stock, I placed it on the outside of the 
cut and forced the brass liner back into the sleeve, 
thus closing the cut. After the bearing was put in 
the lathe and trued up, it fitted the shaft perfectly and 
I had the exciter going in the time allowed. Although 
we got another bearing ready as soon as possible, this 
one gave good service for a long time. 


Duluth, Minn. G. W. Kay. 


Eliminating Brine-Pump Maintenance 


A refrigerating plant has a centrifugal pump of well- 
known make that is used for brine circulation and that 
has been changed from the most expensive piece of ma- 
chinery to the least by a modification in shaft design. 

About once in eight weeks, under the old régime, the 
pump shaft would break off close up to the impeller 
where the 1!-in. shaft was shouldered down to 1.4 in. 
The engineer would then take the pump to a machine 
shop and have a new shaft made. Sometimes they 
could get the job done the same day and sometimes it 
took considerably more time. The shaft was a press 
fit in the cast-iron rotor and was further held by a is-in. 
headless setscrew run in the end after assembling, 
threaded half in the steel and half in the iron. This 
same kind of repair was made time after time in ac- 
cordance with the engineer’s instructions. Due to the 
combination of machine-shop stresses, pumping stresses, 


rust and a light cross-section, the hubs split at the set- 
screw and were good for only about four trips to the 
machine shop, even though they were turned and drilled 
in a new place each time. 

In one of those changes that occur in all plants, a 
new engineer was put on the job, a fat man. Let it 
be told that the engineer was supposed to do his own 
repair work. This fat man did not like exertion. Al- 
most the first thing he heard, on taking over the plant, 
was about that pump, stories of how it would keep him 
on the jump, always “laying down” at the wrong time. 

He was shown a couple of the broken sets, out in 
the yard in a pile of junk and rubbish. Instead of let- 
ting this add to his worries, he took a few minutes for 
an examination and then walked into the office and told 
them to order a new impeller at once. He had some- 
thing of a fight to overcome the manager’s resistance 
about spending $35 for one of those things so soon 
again, but he did get the part. 

When it came, he took it to the machine shop and 
gave orders that this time they were not to follow the 
old method of repair, but were first to cut off the sharp 
corner of the impeller on the back face as shown in the 
illustration. This made it possible to leave a filleted 
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The old method is shown at A and the new design at B 


corner where the shaft was cut to another diameter, 
end this increased the strength against fracture. 

As to the setscrew key, that was left out altogether. 
It is a key that has a tendency to unscrew if it gets loose, 
and it sets up a wedging action if the impeller gets 
loose, which latter the fat engineer reasoned was one 
of the leading reasons for cracked hubs. A standard 
straight key was put in, with a drive fit on the sides. 

A few days later the old shaft broke and the new 
one was put in. It showed wisdom on the engineer’s 
part, for there was a delay of only an hour and the 
pump ran for over six months before a break occurred 
again. Result, much less work on the engineer’s part 


and a big saving for the company. 
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A further saving was effected by making the shaft 
2 in. longer than really necessary and utilizing this 
when the turned end did break off, instead of buying 
a new length. Another good move was made by having 
# shaft put in the best of the old rotors and keeping 
this around for a stand-by. 

In this way the engineer changed the expense curve 
of the brine pump from a series of closely plotted peaks 
to a low line with an occasional ripple. Nothing flashy 
about the method and apparently the man got by with- 
out working hard, but results were produced, showing 
cence more that the exercise of our gray matter a 
little oftener will save us much of that sweat of the 
brow that sounds so well in poetry. One reason for 
breakage of this kind is faulty lubrication, the brine 
fights the lubricant and it is not long before the shaft 
is supported chiefly by the packing farther back in the 
casing. The overhang from this point, coupled with the 
severe stresses of centrifugal force set up as soon as 
the shaft can whip the least bit, gradually breaks down 
the fibers of steel in the shaft. 


Middletown, N. Y. DONALD A. HAMPSON. 


Preventing Heating of Alternating- 
Current Cable Supports 


Heating of alternating-current cable supports, as 
described on page 102 of the July 20 issue, can be pre- 
vented by using brass brackets instead of iron, or by 
having the top half of the bracket made of brass or 
aluminum, as indicated in Fig. 1. It can also be pre- 
vented to a certain extent by using brass bolts instead 
of iron for holding the two halves of the bracket to the 


Cable 
clamps., 


Fig. 1—Method of supporting cables 


porcelain bushing. The first two methods are used on 
11,000- and 13,200-volt circuits in the plant where I 
am employed. 

We also have installations where the three cables, 
from a 13,200-volt generator, run as single conductors, 
each in a brass conduit. These are located one over 
the other and supported in strap hangers. The two 
halves of this hanger are held together with three brass 
bolts, as in Fig. 2. Two of the bolts act as separators 
between the conduit and help hold the hanger together. 

The conduits are held rigidly by the two hangers on 
each circuit. The conduit is about 18 ft. long and has 
one end fastened to the air-duct casing with locknuts 
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and sleeves that hold insulating bushings. At the gen- 
erator the cable lugs are bolted to the bus jumpers com- 
ing from the generator leads. These cables are 
1,500,000 cire.mil in size. Where the circuits come 
through the air duct, which is made of }-in. steel, a 
rectangular hole 15x30 in. is cut and is covered with a 
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Fig. 2—Method of supporting conduit 


brass plate having three 3}-in. holes for the 3-in. con- 
duit to pass. This job has been in service for over a 
year and has not given any trouble. 

Holtwood, Pa. G. HENRY ENGLEHART. 


Why the Fuses Would Not Hold 


After making quite an extensive motor installation 
covering all sizes from 5 hp. to 150 hp., both direct- 
current and alternating-current, all the motors ran per- 
fectly except one 35-hp. 240-volt, direct-current motor, 
driving a fan. The fan load was constant and the 
bearings ran cool. The electrical work and connections 
were properly done and the brushes were O.K. In 
spite of these facts, from one day to one week apart 
both fuses blew while the motor was in service. Heavier 
fuses brought no better results. 

Finally, after several of these experiences, it was 
decided to load two fuses especially for this motor. 
Going to the storeroom to get the fuses, I asked the 
storeroom keeper where he kept them, and he proceeded 
to show me. They were kept on end in steel boxes, 
sorted as to size, and on top of this fuse cabinet were 
kept crated mercury filled light tubes. One of the tubes 
had broken and the mercury had run down over the 
fuses and loosened all the solder around the ends of 
the fuses, resulting in a poor contact, which carried the 
load until it heated enough to are and blow the fuse. 

Having been stored vertically and installed horizon- 
tally, the mercury had run inside the fuse and could 
not be seen; therefore the fuses would test all right. 
This was cause enough to scrap all the mercury-infected 
fuses, and the trouble with that particular motor has 
disappeared. However, it proved an interesting expe- 
rience. CARL WILDEY. 
Chicago, II. ' 
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Comments from Readers 


Committee Has Not Approved Any System 
of Feed-Water Treatment 


The Boiler Feed-Water Studies Committee was 
formed for the purpose of studying the various proc- 
esses in the purification of feed water employed in 
steam stations and on railroads. Research work is be- 
ing carried on to determine the fundamental principles 
of certain phenomena which take place in steam boilers. 
The results of the findings of the various committees 
are to be published from time to time in the journals 
of the associated engineering organizations affiliated in 
this work. 

The committee has not given approval to any systems 
of feed-water treatment and has not approved any prod- 
uct manufactured for internal treatment of boiler 
waters. The Boiler Feed-Water Committee is spon- 
sored by the following organizations: The American 
Society of Mechanical Engineers; the American Water 
Works Association; the American Railways Engineers 
Association; the National Electric Light Association; 
the American Society of Testing Materials. 

Baltimore, Md. S. T. POWELL, Chairman, 

Executive and Editing C mmittee. 


Cost of Atomizing Fuel Oil and Preparatioa 
of Pulverized Coal Compared 


In looking over some of the old issues of Power ray 
attention was drawn to an article on *“Costs for Atom- 
izing Fuel Oil and Preparation of Pulverized Coal,” 
on account of the fact that a test that I had run a 
few months previously at the Mount Hope Finishing Co. 
did not seem to check up with the figures given. 

I trust that this information is not too old to find 
place in Power, as the subject of pulverized coal and 
RESULTS OF TEST MADE ON A 6,000 SQ.FT. HORIZONTAL WATER- 

TUBE BOILER 
Readings taken on meter No. 24, Oct. 22, 1924 


Steam supplied to steam atomizing oil burners, pump and _ heaters. 
Steam readings taken from venturi meter.—Boilers at 150 per cent rating. 


Steam Pounds Steam Per Cent of 
Flow Supplied to Venturi Pounds Steam Steam Used By 
Time Meter Atomizing Equip. Reading Generated Atomizing Equip. 
10:30 2,754 2,745.6 558,772 155,000 1.77 
11:30 2,790 3,661. 558,968 196,000 1.86 
12:30 2,812 2,237.4 559,098 130,000 £72 
1:30 2,842 3,051. 559,253 155,000 1.96 
2:30 2,874 3,254.4 559,413 160,000 2.93" 
3:30 2,900 2,644.2 559,555 142,000 1. 86 
4:30 2,928 2,847.8 559,716 161,000 1.76 

20,441.2 1,099,000 1.85 
Total steam supplied to all auxiliary equipment in- 

Steam used by pump and heaters..........e.ee00. 4,200.01b. 0.38 per cent 
Steam used by 16,241.21b. 1.47 per cent 
Steam used per burner (18 burners used during test) 902.3 
Pounds of steam developed per burner per hour, 


feed water 180 deg. F 8,722.2 


*Inerease caused by opening in error, steam ejector for experimental work not 
connected with auxiliary equipment. 


atomizing of fuel oil is one that is still demanding con- 
siderable thought, especially in this section of the 
country. 

The accompanying table shows the records exactly as 


*See Page 663, April 28, 1925, issue. 


made on a 6,000-sq.ft. water-tube boiler, using 8 Ib. as 
the weight of oil per gallon, and 15.2 lb. evaporation 
per pound of oil, which gives the cost to atomize 1,000 
gal. of oil as $0.817, compared with $1.58, given in the 
article referred to. 

In Mechanical Engineering for March, 1925, on page 
228, E. H. Tenney, chief engineer of the Union Electric 
Light & Power Co., St. Louis, Mo., is reported to have 
stated that, at the Cahokia Station, the cost of handling 
and preparation, including maintenance of all coal- 
preparation equipment, was $0.36 per ton. From the 
figures shown in the table, the cost of atomizing oil 
would be considerably under pulverizing coal. 

Mention is also made in the article that mechanical 
atomizing is the cheapest method. This, however, is 
not borne out by the records of the test conducted at 
the Mount Hope Finishing Co., which would seem to 
show that steam atomizing is less costly than mechan- 
ical atomizing of oil for a 45,000-sq.ft. boiler plant, to 
which the cost given in the article referred. 

I do not know that this comparison is of any great 
value to engineering knowledge, but possibly might be 
of interest to some of the readers of Power. 

H. M. BurkF, Plant Engineer, 
Mount Hope Finishing Co. 
North Dighton, Mass. 


Power Plant Opportunities 


The letter by Charles A. Ehret in the June 29 issue 
on “Power-Plant Opportunities” caused me to wonder 
how long he has been in the game and if he is not 
just a little bit pessimistic. It appears, from the trend 
of his letter, that he expects “these opportunities” to 
hunt him up. 

Elsewhere in this same issue appears the sound 
advice given to young men in the game by a chief of 
an Eastern plant, which to my mind should apply to 
“old heads” as well. These two articles have a def- 
inite relation to each other. Although the writers are 
separated by many miles, it is a strange coincidence 
that they appear together. The anonymous chief 
indirectly but decidedly answers Mr. Ehret’s “where” 
and “how” and “when.” 

Mr. Chrysler, the prominent automobile manufac- 
turer, applied this chief’s formula in his early life, and 
he has succeeded just as many other men have that 
have followed the same route. Mr. Chrysler’ in 
Everybody's Magazine says, “Do the best you can then 
stretch the point a little bit farther and do a little 
bit better, do a little more than is expected.” 

It is a well-known fact that one cannot get some- 
thing out of anything unless one puts something int« 
it. Of course we cannot all be chiefs or executives 
because many of us lack some of the necessary qualifica- 
tions to fill the bigger jobs, but we can all be as good 
or better at our particular job as the man before us 
If we can’t, we had better make an analysis of our- 
selves to find out just what is the cause and start right 
away to remedy it. 
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Many large corporations now maintain a personnel 
department whose duty it is to make a careful diag- 
nosis of every employee to determine just what kind 
of work each one is best fitted for. The percentage of 
efficiency undoubtedly runs high in each department of 
a corporation operating under such a system. 

This is an era of speed and efficiency, and there is 
no room for the employee that stands around wishing 
some one higher up would get fired, die or something 
else to happen that would require no effort on his part 
so that he could be offered an opportunity. 

“Only the game fish swim upstream.” The stream 
is sometimes long and swift, but it is fordable for those 
that desire to put forth the required effort. 

This world moves fast and we cannot stand still, we 
will either move forward or backward and the latter 
will undoubtedly be the case if we stop to wait on the 
“wheres” and “hows” and “whens.” 

The obvious thing to do is to get too big for the job 
you now have. I do not mean “big headed,” but big in 
knowledge both practical and technical. Do what you 
have to do better than the other fellow and learn all 
you can about the fellow’s work ahead of you. Be a 
go-getter but not a nuisance. You will find that once 
you get the spirit of playing the game, you will soon be 
on an earnest hunt for the “wheres” and “hows” and 
“whens.” 

When a man realizes that he is only a tooth on a big 
gear and starts to mold himself to fit a gear with not 
so many teeth on it, he will soon find that he wants to 
be one of the prime movers, then the “wheres” and 
“hows” and “whens” over which he once pondered wil! 
be left far behind in his mind, J, W, GRUNDY. 

Pittsburgh, Pa. 


Adjustable-Speed Drives for 
Power-House Auxiliaries 


I have read with considerable interest the editorial 
in the July 20 issue entitled, “Adjustable Drives for 
Power-Plant Auxiliaries.” As I am one of those who 
have contributed a small part of the effort and to some 
extent directed some part of the expense that has been 
put into the modern development of alternating-current 
motors with adjustable speed, I should like to offer the 
following, hoping it may somewhat supplement your 
information along these lines. 

The company with which I am connected, is building 
an adjustable varying-speed motor (series character- 
istics) that is suitable for the driving of fans, centrif- 
ugal pumps and the like. These machines have the 
speed controlled by shifting the brushes. They consist 
of a stator, which in structure is identical with that of 
an induction motor, and of a rotor that is like the rotor 
of a direct-current motor, except that the commutator 
is usually larger and is equipped with a larger number 
of brushes. In order to introduce the voltage into the 
rotor at an appropriate value for commutation, a series 
transformer is placed between the brushes and the 
stator of the machine. The only other control needed 
is a switching device for connecting the power to the 
motor and if the brushes are to be shifted automati- 
cally, a pilot motor and train of gearing for this pur- 
pose. In some cases, where the greater economy of 
operation at low speeds is considered to justify the 
installation of additional switches for changing the con- 
nections of the motor from star to delta, additional 
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control apparatus to accomplish this result is used. 

These call to mind a dozen or so modern power sta- 
tions in which boiler-house fans are driven by this type 
of machine, some of which could be considered among 
the largest and modern plants in existence. The first 
machine of this type built in this country for driving 
a boiler-house fan was a rather small one installed in 
a small power house in a New England cotton mill, 
about eight years ago. The other installations referred 
to have been carried out in the interim, and I would say 
that more than 50 per cent of the organizations after 
a period of use of the original installation have ordered 
additional similar motors as their plants have expanded. 
While these machines ordinarily are unable to equal a 
straight direct-current motor in cost or efficiency, I 
believe that as they have been applied, usually after a 
careful study of the conditions by my company and the 
customer, they have made good in comparison with the 
direct-current motor plus the necessary apparatus for 
transformation from alternating to direct current, or 
other drives that could have been used. 

More recently my company has developed a line of 
adjustable - speed alternating -current motors (shunt 
ch:.racteristics) which is adapted to the driving of 
power-house stokers. This type of machine has been 
used with good results in some six or eight different 
power houses for stoker drive. Our good experience 
with this type of machine has been checked in England 
and on the Continent and in some respects some for- 
eign countries have gone even farther than we have. 

Such difficulties as have been encountered are only 
those that normally attend the introduction of a new 
type of apparatus, and there is no doubt that the 
reliability, which was good at the start, is much higher 
with the machines being turned out at the present 
time. These classes of motors have established for 
themselves a secure place in industry, which they will 
maintain and probably somewhat expand until perhaps 
they will some day be superseded by different and better 
types of apparatus, which the art at the present moment 
does not know how to produce. 

JOHN I. HULL, Induction Motor Dept., 

Schenectady, N. Y. General Electric Company. 


Order of Opening and Closing 
Blowoff Valves 


I have been much interested in the discussion that 
has taken place on the “Order of Opening and Closing 
Blowoff Valves” and particularly the letter by A. K. 
Vandenburgh in the July 20 issue. If it is not too late, 
I should like to add to what has already been said. 

In marine practice there is a valve attached to the 
boiler and another valve, or plug cock, as the case may 
be, attached to the shell of the ship, with a connecting 
copper pipe between. It is customary, when blowing 


down, to open the valve on the shell of the ship first 


and the one on the boiler last. The valve on the boiler is 
closed first and that on the ship’s side last. This relieves 
the copper connecting pipe of undue stress and leaves 
the plug cock on the ship’s side free to open and close 
with no pressure against it. This practice has been in 
vogue for many years and still obtains on board ship. 
It seems to me that it is a matter of opinion, and also 
as to just how the connections are made, as to which 
valve should be opened and closed first and last. 
3rooklyn, CHARLES J, MASON, 
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September 14, 1926 


Writing Yourself to the Fore 


The letter by C. E. Colbourn on “Writing Yourself 
to the Fore” in the May 25 issue raises points outside 
this subject, casts reflections upon all who try to help 
matters along and has no bearing whatever upon the 
original theme, that is, a young engineer seeking advice. 

Although a reader of Power for nearly thirty years, 
I cannot recall any writers “who take advantage of 
every opportunity to write,” but I do recall and miss 
many who have raised a smile or have pointed the way 
out of difficulties small and large, increasing one’s inter- 
est as a reader, and incidentally helping one along in 
one’s profession. Mr. Colbourn admits writing articles 
himself, and in telling us about it, leaves no shadow 
of doubt upon the point previously raised by me, “that 
writing increases one’s self-esteem.” F, P. TERRY. 

Belfast, Ireland. 


Is Race an Obstacle? 


In the July 6 issue R. G. Summers discusses the ques- 
tion raised by Andrew C. Miller relative to the obstacles 
of race, and in his letter makes some statements which, 
I believe, have their foundation in prejudice. In no way 
does he offer a lelpful suggestion; if anything, his 
letter would intensify the feeling of resentment. 

I believe opportunities for the negro race lie within 
lines of endeavor that would have direct bearing on the 
race and have as the ultimate result of these endeavors 
the well being and business and social intercourse of the 
race for the race. Let such men as Mr. Miller be the 
doctors, lawyers, merchants, educators, scientific farmers 
and builders for the negro and the negro only. The 
educated negro of today, and he is not in the North 
only, who works with and for negroes is a success, but 
when he endeavors to compete in engineering, which 
has been and always will be a white man’s profession, 
he will sooner or later, meet with the unsurmountable 
wall of the white man’s desire to keep it a white man’s 
profession. The negroes who have striven for the ad- 
vancement of their race, with the aid of the white man 
(and I have found that that aid is given more freely 
in the South than in the North), have built schools, 
colleges, hospitals and charitable institutions for their 
race. Not only is the negro building these institutions 
for advancement, but the white people of the South also; 
therefore I cannot see why Mr. Summers should say 
that the white people in the South are depriving the 
negro of any chance to do anything but menial work. 

To say, as Mr. Summers does, that the people of the 
South are always lamenting the fact that the colored 
man never amounts to anything is to make a broad 
statement. To speak of the people of the South is to 
speak of millions and I think if Mr. Summers were to 
look around a bit in the state in which he is now a 
resident, he would see tremendous strides being made, 
and surely the negro is reaping some of the benefit of 
this progress and is not being relegated to a back seat 
and denied the privileges which are his. 

I have written this because I, too, am from the North, 
and when I first came South I had peculiar notions 
about the things I expected to see, and was prejudiced, 
as Mr. Summers undoubtedly is, but I soon saw my 
mistake and I also found that the negro is better treated 
in the South than in the North, and what is more, he 
is more contented. The negro race cannot be educated 
over night; it will take a long time to do that. 
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My experiences in the South cover a period of seven 
years, during which time I have covered a goodly por- 
tion of the section, and I believe I have a good cross- 
section of the opinions of the South, and I know I have 
heard but little lamentation about the negro and most 
of that from Northeners. H. FREDERICK MOLLER. 

Gulf, Texas. 


Mr. R. G. Summers’ letter opens up an old question, 
one about which volumes have been written. For ages 
estimated in hundreds of thousands of years the bar- 
riers between the races were physical—oceans, moun- 
tains, deserts, etc. The white man, with his steamship, 
railroads, telegraph, etc., has practically abolished all 
these natural barriers, and the economies of his civiliza- 
tion has caused great movements of large numbers of 
various races. 

The Emancipation Proclamation gave notice that all 
members of all these races who might be born in the 
United States are equal in the eyes of the law. Of 
course this did not make the races all equal according to 
any known standard of comparison. Scarcely any two 
members of any one race are equal in every way, and 
because of the thousands of years of natural segrega- 
tion the races possess fundamental differences which, 
as experience has shown, it is folly to ignore. The 
most foolish mistake we can make is to assume that a 
negro is only a blackened white man. This error, which 
persists in spite of all observation and experience to 
the contrary, is the main cause of the misunderstanding 
and ill feeling in connection with race problems. 

White men of the North will not accept the experi- 
ence and conclusions of the white men of the South 
when racial questions come up. Neither will those of 
the East accept the experience and conclusions of those 
of the West. It seems that every individual member 
must find out for himself. We ignore or do not give 
credence to the things that white men who have lived 
many years with other races tell us about them. 

Every evidence is that there are fundamental differ- 
ences between the various races. Mr. Summers seems 
confident that his experience with members of another 
race justifies relations based upon only the difference of 
color, which can, in itself, be ignored; but it is certain 
that he has overlooked or disregarded other differences 
which, if previous experience of others is worth any- 
thing, will cause him to misunderstand the members of 
that race. Misunderstanding is the chief cause of 
racial hatred. 

One main fact stands out, and that is that wherever 
we find white men in daily contact with other races, 
we find that they have instituted segregation in some 
degree. It is simply an improvised continuation of 
that nearly perfect natural segregation that existed 
for untold ages. 

Whenever we find that white men, especially of our 
own nation, have adopted certain methods of meeting 
these problems, we may figure that it is quite certain 
that those methods are the outcome of experience, and 
while they are undoubtedly subject to great improve- 
ment, to throw all into the scrap heap and start over 
again means only that after great disillusionment and 
waste of time the same methods will again be adopted, 
perhaps with some improvement here and there. 


Toledo, Ohio. J. R. BELKNAP. 


[Owing to space limitation it will be necessary to 


close the discussion of this subject with these two 
letters—Editor]. 
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New and 


Improved Equipment 


Oster Quick-Acting 
Pipe Vise 
The Oster Manufacturing Co., Cleve- 
lanc, Ohio, has developed the quick- 
acting pipe vise illustrated. The vise, 
which is of the inclined side opening 
type, is designed so that it grips and 
releases the pipe with one turn of the 


Vise fastened to post with chain 
and clamp 


handle. It is fitted with tool-steel jaws, 
which it is claimed will grip the pipe 
securely without danger of squeezing 
it out of round. The vise accommo- 
dates pipe sizes ranging from }i- to 
24-in. and short nipples can be handled 
as the jaws open wide enough to take a 
2-in. coupling. 

A special chain and clamp is provided 
for fastening the vise to a post when it 
is not possible to bolt it to a work 
bench. A special eyebolt is also fur- 
nished for use in piping bending. 


Marley Superheater for 
Return-Tubular Boilers 


A simple type of superheater, de- 
signed for use with return-tubular 
boilers and set in the position usually 
occupied by the rear arch, has been de- 


Superheater complete with cover plates 
forming the rear arch 


veloped by the Power Plant Equipment 
Co., of Kansas City, Mo. The super- 
heating surface is made up of straight 
tubes of seamless drawn steel, open at 
both ends and terminating in heavy 


header manifolds having removable 
plugs opposite each tube opening. The 
steam connections may be placed at 
opposite corners or both at the same 
end, as shown in the accompanying 
illustration. The tube surface is in- 
closed by cast-iron cover plates which 
drop into place and may be covered 
with firebrick and insulating material. 
The illustration shows the superheater 
complete with cover plates placed in po- 
sition at the rear of a return-tubular 
boiler. 

It will be seen that the superheater 
may be installed in any existing plant 
even though there are several boilers 
in one battery setting, and it can be 
applied to boilers using any kind of 
fuel, owing to its location at the rear, 
away from the high temperatures pre- 
vailing in the furnace itself. 


Springfield Peep-Hole Door 
for Boiler Furnaces 


A new type of peep-hole door for 
boiler furnaces and oil stills has been 
put out recently by the Springfield 
Boiler Co., of Springfield, Ill. As shown 
in the illustration, the door consists of 
a square iron frame with a 5-in. round 
opening and a revolving shutter having 
the three following positions: Closed, in 
which the opening is covered by an 
iron plate; inspection position, in which 
a specially colored glass covers the 


Peep-hole door in closed position 


opening so that true conditions may be 
ascertained without glare or uncom- 
fortable heat; third, the open position, 
allowing the insertion of a steam lance 
or slice bar. 

The device may be installed easily on 
the fire or inspection door, or it may be 
placed on the brickwork without neces- 
sitating any serious changes in the 
refractory lining, 


Improved Bundy Steam 


Trap 


Reduction in the number of parts 
and changes in design to eliminate pack- 
ing and trunnion difficulties are among 
the improvements made to the line of 
steam traps manufactured by the 
Bundy Steam Trap Co., Nashua, N. H. 

The bowl, pipes and elbows formed 
integrally are all in one casting, instead 
of five as formerly, a screw plug in 


View of improved Trap 


the top of the bowl permitting access 
to the interior of the bowl for cleaning, 
etc. Troubles from leakage and bind- 
ing at the trunnions has been practi- 
cally eliminated through the use of a 
special liquid coupling, together with a 
ground joint and a self-forming packing. 

To reduce the friction to the tilting 
motion as much as possible, the coun- 
terweight lever is suspended on a ball 
bearing, and the link between the bowl 
and the lever rocks on knife-edges in 
place of pins. The shock due to the 
bowl’s tilting has been lessened by pro- 
viding a cushion against which the lever 
attachment strikes at each tilting of 
the bowl. Another feature is the 
change made in the method of attach- 
ing the valve steam to the extensions 
of the bowl to facilitate adjustments. 

The principle of operation and gen- 
eral design of the trap remains the 
same, the refinements just mentioned 
being made with a view to increasing 
the reliability and general utility of 
the trap. The trap is made in eight 
sizes ranging from } to 8 in. 


The General Refractories Co. of 
Philadelphia, Pa. announces a_ refrac- 
tory cement composed of a chrome ore 
base free from sodium silicate and 
other low-fusing binders. It is said to 
have a high resistance to acids and 
basie slags, making it adaptable to the 
metallurgical industry as well as boiler 
settings and furnaces. 
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Hugh L. Cooper Discusses Water Power 


and Navigation at Basel 


Outlines the Problems Involved in the Combined Development of Water Power and 
Inland Navigation To Obtain the Most Economic Results and Gives Engineering 
and Cost Data for Muscle Shoals and the St. Lawrence Projects 


N ANY engineering study of navi- 

gation and power developed from the 
same waters, the best results will fol- 
low when the engineer is given the un- 
hindered opportunity of balancing the 
value of the two agencies to the pub- 
lic. Whenever power and navigation 
are dictated by politics, unrestricted by 
intelligent engineering control, one or 
the other, or both, of these great needs 
suffer mutilation of efficiency. 

Fortunately, the proper development 
of our great natural resources has been 
under official study and management 
during the last twenty years, with the 
result that present-day adjustments of 
conflicting opinions, as between power 
and navigation intérests, are in the 
main in the public interest. What re- 
mains for correction will be effected 
only when the public exhibits more 
complete reliance in engineering ad- 
vice as opposed to political claptrap, 
and this reliance will come slowly when 
the engineer earns the distinction of 
being the best and major authority 
that should be followed in such im- 
portant matters as the development of 
our natural resources. 


Cost OF NAVIGATION AND POWER 


The cost of navigation and power is 
borne exclusively by the public, and 
this public should be supplied with in- 
land navigation and water power only 
on the basis that a saving in cost can 
Le secured as compared to the cost of 
other competing agencies. In estimat- 
ing these costs there will be found very 
little that can be called standard engi- 
neering design, because of the wide 
differences in topography, water sup- 
ply, extent and location of power mar- 
kets, location of raw materials and 
considerations of up and down river 
tonnage and climatic conditions affect- 
ing either power development or navi- 
gation, or both. 

Enumerated in the list of questions 
that must be answered in all projects 
of this character, is the one of priority 
of importance. Is the water power to 
build up an industrial tonnage that 
will warrant the development of the 
navigation of our rivers, or is naviga- 
tion to be the pioneer and create the 
industrial tonnage that will justify the 
water power? In the United States 
the results up to date decidedly sup- 
port the view that inland navigation 
first creates the industry that later 
"an use the water power. Inasmuch as 
no general basie stipulations can be 

*A\bstract from a paper presented at a 
sectional meeting of the World Power Con- 


ference held at Basel, Switzerland, Aug. 31 
to Sept. 12. 
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enumerated as having a universal guid- 
ing value in the design of water powers 
and navigation improvements, it has 
been decided that a brief description 
of the power and navigation develop- 
ment on the Tennessee River at Muscle 
Shoals, now nearing completion, may 
have an engineering value in studies 
of future work of this character. 


MUSCLE SHOALS DEVELOPMENT 


Over one hundred years of regional 
agitation for the development of naviga- 
tion and power on the Tennessee River 
at Muscle Shoals, came to an end when 
in the early part of 1918 President Wil- 
son ordered the immediate construction 
of what has since been called Wilson 
Dam, as an aid in the national. defense, 
which was primarily to supply power 
for the manufacture of nitric acid. 

In the studies preceding the design 
of Wilson Dam, one of the main diffi- 
culties related to the power capacity 
that should be installed. The mini- 
mum unregulated flow of the Tennessee 
River at Wilson Dam may be taken at 
8,000 cu.ft.-sec., although a flow as low 
as 5,000 cu.ft.-see. has occurred, once 
in sixty years. The mean flow for the 


period 1895 to 1923, inclusive, was 
52,775 cu.ft.-sec., and the maximum 


recorded flow in the same period was 
about 480,000 cu.ft.-see. Parentheti- 
cally, it may ,be stated that the Sus- 
quehanna River at Holtwood, Pa., has 
an average maximum flood of about 
300,000 cu.ft-see. for about the same 
drainage area and rainfall as there is 
above Wilson Dam on the Tennessee 
River. Authentic records show that at 
Holtwood in 1889 the Susquehanna 
River discharged for two hours a maxi- 
mum of 750,000 cu.ft.-see. The Wilson 
Dam has been designed for 1,000,000 
cu.ft.-see. discharge, without any in- 
jury to its structures. 


CAPACITY OF POWER HouUSsE 


In the selection of the ultimate 
capacity to be installed at Wilson Dam, 
it was decided that this should conform 
to the requirements of the best public 
interest when the navigation and power 
potentialities of the river were de- 
veloped to their respective maximums. 
General surveys of the entire river 
basin, made by the Corps of Engineers, 
U.S. Army, indicate that when all the 
commercially feasible storage is in com- 
mission, the minimum discharge avail- 


able at Wilson Dam will be 18,000 
cu.ft.-see. These surveys also show 
that future navigation and power 


needs will require the construction of 
a dam raising the natural water levels 
40 ft. at a point about 30 mi. above 
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Wilson Dam. With this dam and the 
upstream storage in use the capacity 
justifiable at Wilson Dam was found to 
be 600,000 hp., with over half of the 
capacity operating primary power at 
50 per cent load factor. 

Cost OF CONSTRUCTION 


The total cost of the project, inelud- 
ing navigation facilities, with 260,000 
hp. installed and space providing for 
10 additional units of 35,000 hp. each, 
up to the outgoing low-tension busbars, 
is $46,000,000. The navigation facili- 
ties, according to an appraisal by the 
Corps of Engineers, U. S. Army, of 
the value of the 15-mile pool above the 
dam and the lock system connecting 
thereto, is $9,000,000, thus making for 
the power development, a cost of 
$37,000,000. When ten more units are 
installed, the additional plant cost will 
be approximately $6,400,000, making a 
total of $43,400,000, 


or $72.35 per 
horsepower of installed capacity. As 


the entire cost to date of the plant 
has been borne by the federal govern- 
ment, following the usual procedure, 
the foregoing costs do not carry any 
item for interest during construction. 


The controlling factor in all engi- 
neering design is the commercial effi- 
ciency, combined with low  mainte- 


nance costs. The following efficiencies 
were found to exist at 92-ft. head and 
normal capacities of the generating 
units at the Muscle Shoals plant: For 
the generators 97.7 per cent, includ- 
ing exciter losses, and for the turbines 
92.5 per cent, including auxiliary re- 
quirements. The over-all efficiency of 
turbines generators,  ineluding 
rack losses, penstock, seroll case, draft 
tube and all other losses—that is to 
say, using the actual difference of level 
between the open pool above the intake 
and the level of the tailrace in front of 
the operating wheel as the gross head 
—was 90.5 per cent. As far as records 
reveal, the foregoing over-all efficiency 
for this head and power has not. been 
previously achieved. The quantity of 
water used in the tests was determined 
by the Gibson method, operated by 
representatives of Mr. Gibson’s_ or- 
ganization, and these results were 
checked by representatives of the 
United States Government. 
ST. LAWRENCE RIVER PROJECT 
The St. Lawrence River, from Og- 
densburg, N. Y., to Montreal, flows a 
distance of 120 miles, and has a fall of 
about 220 ft., the greater part of which 
can be used for power purposes ac- 


cording to development plans, that will 
produce the 


maximum of navigation 
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benefits at a minimum of cost of both 
of these necessities. 

In its international section, the St. 
Lawrence drains about 200,000 sq.mi., 
about 90,000 sq.mi. of which are lakes, 
thus forming a_ great supply of 
fresh water, remarkably free from 
wide fluctuations between minimum 
and maximum. The minimum flow of 
the St. Lawrence may be taken at 
180,000 cu.ft.-sec. and the maximum at 
about 330,000 cu.ft.-seconds. 

A plan is now before the govern- 
ments of Canada and the United 
States, proposed by private capital, 
for the construction of a project at the 
foot of Barnhart Island. This plan 
calls for the installation of approxi- 
mately 2,400,000 hp. capacity, 50 per 
cent of which, by treaty provisions, 
will belong to Canada, and 50 per cent 
to the United States. 

The net average operating head will 
be approximately 82 ft., and each of 
the two generating stations will con- 
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tain 24 units of 50,000 hp. at 0.7 gate 
opening, or 55,000 hp. at 0.9 gate open- 
ing, of the turbine, thus providing for 
at least 10 per cent spare capacity as 
the same may be needed. 

One of the many unusual problems 
that must be solved on the St. Law- 
rence is handling the ice during con- 
struction and operation. For periods 
of at least ten days during the break- 
up of the ice each spring, there will be 
times when no less than 600,000 tons 
of ice an hour will have to be handled. 

The estimated cost of the works is 
$239,000,000, or practically $100 capi- 
tal cost per horsepower, and the esti- 
mated time requried for construction 
is 54 months, to include five summer 
seasons. 

The proposed power plant will of it- 
self be a great aid to any future plans 
that may be adopted for the navigation 
of the entire river, and will in no sense 
conflict with the efficient use of the 
river for navigation needs. 


Analyzing Boiler Losses’ 


THHE first step in reducing loss is 

fo know what causes it. The 
author points out the causes of 
boiler losses and shows their rela- 
tive importance. 


By Leo J. LEVIT 


Assistant Engineer, the United Electric 
Light & Power Company, New York City 


N ANALYZING the performance of 
| a boiler plant, certain losses enter 
in over which there is no control. 
If it were possible to segregate these, 
they could be eliminated and the study 
of combustion conditions simplified. It 
is the purpose of the present article to 
suggest such a segregation. 
In order to simplify the analysis of 
the performance of the boiler, furnace, 


Flue gas femperatu re” 


Pounds Dry Gas per Lb. of Coal 
Fig. 1— While the bulk of the dry gas 
loss is necessary, there are two large 
controllable portions demanding study 


superheater, economizer and air pre- 
heater, the losses can be divided into 
(1) necessary losses, or losses that are 
unavoidable for the given terminal 
temperatures and grade of fuel, and 


*The substance of this article was pre- 


ented at the Providence meeting of the 
\.S.M.E. in discussion of Mr. Leitch’s paper 
on boiler-room efficiency at the Hell Gate 
Station. See Power for June 15, 1926, 
page 


(2) controllable losses, or losses that 
can be reduced. The controllable losses 
can be further subdivided into (a) 
boiler losses and (b) furnace losses. 
For the purpose of this discussion, then, 
the losses are divided into three groups: 
(1) Necessary losses; (2) controllable 
boiler losses; (3) controllable furnace 
losses. 
NECESSARY LOSSES 


The necessary losses are that portion 
of the usual losses, up to the tempera- 
ture of the saturated steam’, due to 
(a) moisture in the coal and water 
vapor in the theoretical amount of air; 
(b) water formed by the combustion 
of hydrogen; (c) theoretical amount of 
dry gases. 

The losses due to the moisture in the 
coal and due to the water vapor accom- 
panying the air for combustion are 
lumped together because their magni- 
tudes are small as compared to the dry 
gas and hydrogen losses, even though 
they are calculated differently. 

Necessary losses, as the name im- 
plies, are independent of the combustion 
system and are effected only by the 
grade of coal and the steam pressure 
in the boiler. Consequently, the neces- 
sary losses should be disregarded as far 
as the comparison of combustion sys- 
tems is concerned. , 


CONTROLLABLE BoILER LOSSES 


The controllable boiler losses are that 
portion of the usual losses, above the 
temperature of the saturated steam in 
the boiler, due to (a) total dry gas, 
(b) water formed by the combustion 
of hydrogen, (c) moisture in the coal 
and water vapor in the entire amount 
of combustion air. 

In a perfect boiler the exit gas tem- 
perature would be equal to that of the 
saturated steam. Hence the loss due 
to the temperature elevation of the 
products of combustion above this tem- 


‘In case the flue gas, just before discharge 
to the stack, passes through an economizer 
or air preheater, the temperature of the 
water or air entering such apparatus should 
be used in place of the temperature of the 
saturated steam. 
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perature should be charged to the 
boiler proper. This loss can be divided 
into two parts, one due to the tempera- 
ture elevation of the theoretical amount 
of dry gas, and the other due to the 
temperature elevation of the excess 
dry gas. Some question might arise 
as to the status of the latter, whether 
it should be charged to the boiler 
or to the furnace. Inasmuch as this 
loss would be equal to zero in a per- 
fect boiler, the author holds that it 
should be charged to the boiler proper. 
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Fig. 2—The loss due to water vapor 
is largely unavoidable 


This is, however, more or less arbitrary 
and an argument in favor of charging 
this loss to the furnace has its merits. 


CONTROLLABLE FURNACE LOSSES 


The controllable furnace and grate 
losses are those due to (a) heating the 
excess air and the accompanying water 
vapor to the temperature of saturated 
steam, (b) unburned combustible in the 
refuse, (c) unburned carbon monoxide, 
(d) radiation and unaccounted losses. 

There is some dispute as to where 
the radiation and unaccounted for loss 
should be charged. Probably a large 
portion but not the entire loss, should 
be charged to the furnace. This loss 
includes combustible in cinders, as well 
as the loss due to hydrocarbons which 
frequently accompany high carbon 
monoxide in the flue gas, along with 
radiation and errors in estimating the 
furnace conditions at the beginning and 
the end of the test. 

Fig. 1 shows, for a typical case, how 
the dry gas loss is apportioned between 
the necessary and the controllable 
boiler and furnace losses. 

Fig. 2 shows, for a typical case, how 
the loss due to the combustion of hydro- 
gen is apportioned between necessary 
and the controllable boiler losses. No 
portion of this loss is chargeable to the 
furnace as the furnace conditions affect 
it only indirectly. The examination of 
the diagram shows that the controllable 
boiler loss due to water formed by com- 
bustion of hydrogen is very small in- 
deed. 

Similar procedure can be resorted to 
in apportioning the losses due to moist- 
ure in coal and vapor in combustion 
air. Inasmuch as the magnitudes of 
these losses are small as compared with 
the other figures, it is hardly worth 
while to apportion them. 
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Steam-Turbine Unit of 208,000 Kw. Now 
Building for New State Line Station 


Claimed First To Use Live Steam for Reheating and To Generate at 
18,000 volts— Consumes Two Tons of Coal Per Minute 


STEAM  turbine-generator unit 

rated at 208,000 kw., nearly three 
times as large as any of the giants in 
service today and nearly half again as 
large as any under construction any- 
where in the world, is being built at the 
Schenectady works of the General Elec- 
tric Co. for the new State Line station 
on Lake Michigan, at the Indiana side 
of the Indiana-Illinois state line. 

This turbine-generator will be unique 
in many respects. Not only is it to be 
the largest, but it will incorporate the 
largest 1,800-r.p.m. generator ever con- 
structed, and is said to be the first to 
use live steam for reheating. It will 
also be the first turbine-generator to 
generate current at 18,000 volts. 

The unit includes a high-pressure ele- 
ment and two low-pressure ones, so 
connected that the sections can be oper- 
ated independently, should it be desired. 
Steam is admitted to the high-pressure, 
76,000-kw. element at 600 lb. pressure 
and 730 deg. F. From there, at reduced 
pressure and temperature, the steam 


passes to a reheater using live steam. 
After being raised to a temperature of 
500 deg. by the live steam, it is divided 
and passed to the two other turbines, 
each rated at 66,000 kw. 

A 4,000-kw. service generator is at- 
tached to each of the low-pressure units. 
Delivery on the unit has been promised 
in 18 months. 

The complete weight of the machine 
will be approximately 4,000,000 Ib. The 
heaviest individual part will weigh 275,- 
000 Ib. The enormous size of the tur- 
bine-generator unit is evident when it 
is stated that it has a rated capacity 
of 63 per cent of that of the Niagara 
Falls Power Co.’s hydro-electric gen- 
erating station. 

More than two tons of low-grade 
Illinois coal will be consumed each min- 
ute for steam generation. Cooling 
water, which will be pumped from and 
back into Lake Michigan, will amount 
to 400,000 gal. per min.; and the gen- 
erator-cooling air will total 350,000 ecu. 
ft. per minvte. 


Crawford Avenue Plant Adds 
Giant Generator Unit 


An order for a steam turbine gen- 
erator unit of 104,000 kw. has been 
placed with the Westinghouse Electric 
& Manufacturing Co. by the Common- 
wealth Edison Co. of Chicago, according 
to an announcement released by the 
company Sept. 8. 

To be installed at the Crawford Ave- 
nue station, the new unit will make a 
total of six turbo-generators aggregat- 
ing about 450,000 kw. Thus, when 
completed, this power plant will rank 
as one of the great steam installations 
in the United States. 

Some three years ago the Crawford 
Avenue station started with three units 
of 50,000 to 60,000 kw. capacity each, 
two of American make and one of Brit- 
ish make. Subsequently, a 77,000 kw. 
and a 90,000 kw. unit were installed. 

The new turbine generator, which 
will thus have a much greater output 
in electrical energy than the last pre- 
ceding installation, will operate at 550 
lb. gage pressure, 720 deg. total tem- 
perature and a 29-in. vacuum. 

The steam turbine will be built at 
the South Philadelphia works, while 
all the electrical equipment will be 
manufactured at the shops in East 
Pittsburgh. 

Crawford Avenue and the other great 
generating stations of the Common- 


' 

wealth Edison Co. are interconnected 
with similar generating stations belong- 
ing to other companies, among which 
are the Public Service Co. of Northern 
Illinois, The Northern Indiana Public 
Service Co., and the Interstate Public 
Service Co. 


So. California Edison Orders 


Big Turbine- (Generators ) 
Two electric generators, each nom- 
inally rated at 90,000 kw. at 90 per 
cent power factor, or 100,000 kw. at 
unity power factor, have been ordered 
by the Southern California Edison Co. 
from the General Electric Co. 

Unusual features have been incor- 
porated in these machines. The arma- 
tures are being built with special heavy 
construction so as to be gastight, for 
the possible future adoption of the new 
system of hydrogen cooling. The ma- 
chines are said to be the first to com- 
bine a double-flow low-pressure end and 
four vertical condensers, with advan- 
tages of a simplified foundation and 
increased space for removal of con- 
denser tubes. 

The armatures of these generators, 
each weighing 330,000 Ib., are of such 
size that they will be assembled at Los 
Angeles. Even if railroad cars with a 
capacity of 165 tons were available, 


shipment by rail would still be impos- 


sible because of track, bridge and tun- 
nel clearances. 

The heaviest pieces to be shipped 
from Schenectady, N. Y., will weigh 
230,000 Ib. each. These will be the 
revolving fields of the main generators. 
The total length of the turbine-gene- 
rators will be 103 ft. each and the 
total weight of each 1,650,000 Ib. 

Of the tandem-compound type, the 
turbines have a rating of 94,000 kw. 
at 90 per cent power factor, or 100,- 
000 kw. at unity power factor. 

Each of the main generators operates 
at 1,500 r.p.m. They will be the first 
to produce current at 16,500 volts. In 
addition to the main generators each 
unit is equipped with a house-service 
generator on the same shaft, rated at 
4,000 kw. at 80 per cent power factor, 
or 5,000 kw. at unity power factor. 

The steam turbines driving the gene- 
rators receive steam at a pressure of 
400 lb. gage and a temperature of 725 
deg. F. The boilers that will supply 
steam to the turbines will be fired by 
either natural gas or oil. 


Oil Board Calls for Mutual Aid 
To Save Supply 


Recognizing a natural concern over 
the Nation’s future oil supply, the fed- 


eral oil conservation board, after 19 
months of investigation, has recom- 
mended to President Coolidge a far- 


reaching plan of protection ealling for 
co-operation between the oil-producing 
states and the Federal Government, be- 
tween the states themselves and_ be- 
tween the oil operators. 

The total present reserves in pump- 
ing and flowing wells in the proven 
sands, according to the report, has been 
estimated at about 4,500,000,000 bbl. 
This is theoretically only six years’ sup- 
ply, the board emphasizes, although it 
cannot be extracted from the ground 
that quickly. 


UNIFORM LAWS FOR ECONOMY 


The board asserted present oil pro- 
duction in the United States exceeds the 


estimated maximum requirements of 
national defense in time of war and 
urged state governments to study 


promptly the economic advantage of co- 
operation between landowners and oil 
operators looking toward sane develop- 
ment of new fields, elimination of waste 
of gas and the gasoline content of pe- 
troleum and the wiping out of the huge 
loss incident to reduction of gas pres- 
sure in the oil sands. 

While the federal government is com- 
mitted to practical conservation of all 
irreplaceable raw materials, the board 
said, there should be active co-operation 
between oil-producing states in the 
“study of proposed legislation to the 
end that uniform laws may be enacted, 
or even agreements or compacts entered 
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into between the states, subject to rati- 
fication by Congress.” 

The report, signed by Dr. Hubert 
Work, chairman, and Secretary of the 
Interior; Dwight F. Davis, Secretary 
of War; Curtis D. Wilbur, Secretary 
of the Navy, and Herbert Hoover, Sec- 
retary of Commerce, who made up the 
board, dealt entirely with domestic oil 
conditions and was formulated at the 
direction of the President after he had 
been advised that “failure to bring in 
producing wells for a two-year period 
would slow down the wheels of industry 
and bring serious industrial depression.” 


SOURCES OF FUTURE SUPPLIES 


The provision of future supplies of 
essential oil products for the American 
people, the board asserts, must arise 
from the following sources: 

1. The reserves already mentioned. 

2. The possible discovery of new 
sands in the known areas by deeper 
drilling. 

3. The possible discovery of new 
fields. 

4. Improved methods which will re- 
cover a larger proportion of the oil out 
of the sands. 

5. Better utilization of crude oils by 
diversion from less essential to more 
essential uses, such as conversion of 
fuel oil into gasoline. 

6. Better control of the flush flow 
from newly discovered fields. 

7. Economies in consumption by im- 
proved mechanical devices. 

8. Supplies from distillation of oil 
shales and coal. 

9. Foreign oil fields. 

The board says the major part of the 
measures to be taken to protect our 
future supplies “must rest upon the 
normal commercial initiative of private 
enterprise.” 


“A WARNING”’—PRESIDENT 


The preliminary report of the board 
showing a theoreticly possible supply 
for six years is interpreted by President 
Coolidge as a warning to the country to 
be on its guard that it may keep sup- 
plied with necessary oil products. 

Economies could be effected, the re- 
port continued, within the industry 
itself by adoption all along the line of 
co-operative methods in both research 
and action. 

“Existing reserves; possible discovery 
of new sands in the known areas by 
deeper drilling; possible discovery of 
new fields; improved methods which will 
recover a larger proportion of the oil; 
better utilization of crude oils by diver- 
sion from less essential to more essential 
uses—such as conversion of fuel oil into 
gasoline—better control of the flush 
flow from newly discovered fields; econ- 
omies in consumption by improved me- 
chanical devices; supplies and distilla- 
tion of oil shales and coal, and foreign 
oil fields are the remedies advised. 


Another Generator Installed 
at Kearny Station 

The fourth of the five electric gen- 
erator units that will provide the capac- 
ity of the first section of the new 
Kearny generation station of the Public 
Service Electric & Gas Co., was put in 
service at Kearny, N. J., Aug. 27. It 
has a capacity of 43,750 kva. and brings 
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the total present capacity of the station 
up to 165,900 kva. The last unit, work 
on the installation of which is pro- 
gressing rapidly, will have a capacity 
of 39,200 kva., so that the final capacity 
of the station will be about 205,100 kva. 

Since Jan. 1 last, the total generation 
capacity of the company has been in- 
creased by 118,050 kva., or more than 
one-quarter, and on Dec. 31 next, it will 
be double that of Dec. 31, 1921, five 
years ago. 


Fuel Carbonization Subject 
of Chemical Society Session 


A symposium on “The Processing of 
Coal” was the chief subject of the 
divisional meeting on gas and fuel 
chemistry which was held at Philadel- 
phia Sept. 9 and 10 as part of the 
Golden Jubilee meeting of the Phila- 
delphia Section of the American Chem- 
ical Society, convening in that city 
Sept. 5-11. 

S. W. Parr, chairman of the session, 
gave a brief résumé of the fuel field 
with some observations on the fuels of 
the future, so introducing the papers 
to follow: “The Screw as a Carboniz- 
ing Machine,” by I. F. Laucks; “Low- 
Temperature Semi-Coke in Briquetted 
Form,” by C. V. McIntire and Leslie 
R. Thomson; D. S. Chamberlin, R. 
Loebell and R. Binai spoke on “Primary 
Condensation of Coke-Oven Gas”; F. E. 
Frey and W. P. Yant on the “Fractional 
Analysis of Gas from the Low-Temper- 
ature Carbonization of Coal”; R. L. 
Brown and R. B. Cooper, “The Compo- 
sition of the Light Oils from Low- 
Temperature Carbonization of Utah 
Coal,” and “A New Type of Tar, Pro- 
duced in Carbonizing Illinois Coals” 
was offered by S. R. Church. 


Appalachian Electric Plans 
Virginia Development 


The rights of the New River Devel- 
opment Co. have been puchased by the 
Appalachian Electric Power Co. of 
Richmond, Va. The latter company has 
applied to the Federal Power Commis- 
sion for a license covering a develop- 
ment on New River near Radford, Va. 

It is proposed to construct a dam 110 
ft. high and provide a reservoir nine- 
teen miles long covering 4,000 acres. 
The primary power which thus will be 
made available amounts to 10,176 hp. 
It is planned, however, to install four 
or five 20,000-hp. units. 


Duquesne Light Co. Elects 
F. R. Phillips Gen. Manager 


F. R. Phillips has been elected vice- 
president and general manager of the 
Duquesne Light Co., succeeding the 
late J. M. Graves. Mr. Phillips has 
been connected with the public utilities 
in Pittsburgh since 1910, when he 
entered the service of the Pittsburgh 
Railways Co. 

He is the designer of the Pittsburgh 
low-floor steel car and the inventor of 
numerous railway devices. He has 
served as mechanical and electrical en- 
gineer and general manager of the 
Pittsburgh Railways Co., is president 
of the Pennsylvania Street Railways 
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Association, and past-president of the 
American Electric Railway Engineer- 
ing Association. 


Obituary 


William B. Reed, one of the older 
members of the Boiler Code Committee, 
who has been long associated with the 
boiler code movement and most highly 
respected by his associates in this work 
died on Wednesday, Aug. 4, at Edgar- 
town, Mass. He was buried from his 
home at Westfield, Mass., on Aug. 7. 


| Personal Mention | 


Ladner V. Ross has been appointed 
illumination engineer with the Wash- 
ington Water Power Co. at Spokane. 
He was formerly with the Curtis Light- 
ing, Inc., in Chicago. 


C. W. Walton, Jr., has resigned as’ 


assistant plant engineer of the Procter 
& Gamble Manufacturing Co., Port 
Ivory, Staten Island, N. Y., and is now 
with the Safety Car Heating & Lighting 
Co., New Haven, Conn. 


F. P. Fairchild is now engineering 
manager for the Ladd Water Tube 
Boiler Co. Mr. Fairchild was formerly 
connected with the Dwight P. Robinson 
Co. as power engineer in charge of 
design on a number of steam power 
developments. 


L. M. Shadgett, formerly engineer in 
the distribution department of the Ala- 
bama Power Co., Birmingham, Ala., 
has been transferred to the northern 
division headquarters at Huntsville, 
Ala., where he will become division 
superintendent. 


Prof. W. L. De Baufre, head of the 
department of mechanical engineering 
at the University of Nebraska. has 
received a year’s leave of absence in 
order that he may undertake research 
work in electric power development for 
the International Combustion Engineer- 
ing Corp. of New York. 


Harold M. Graham has joined the 
Ross Heater & Manufacturing Co., Inc., 
of Buffalo, N. Y., as chief engineer. 
Mr. Graham is well known in the in- 
dustry, having had a broad and com- 
prehensive experience in power-plant 
engineering in both the developing and 
the designing of equipment. 


H. A. Neil, manager of the Ware 
County Light & Power Co. of Georgia, 
has been promoted to the general 
superintendency of this division of the 
General Engineering Management Corp., 
which extends from Tallahassee to 
Jesup and has its headquarters in Val- 
dosta. Mr. Neil will assume his new 
duties Oct. 1. 


J. B. MaeNeill, electrical engineer, 
has been placed in charge of the re- 
cently created circuit-breaker engineer- 
ing department of the Westinghouse 
Electric & Manufacturing Co. Under 
Mr. MaecNeill’s direction the new depart- 
ment will be concerned chiefly with de- 
signs of cireuit-breakers and_ the 
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development of new types. In the 
Westinghouse employ since 1913, Mr. 
MacNeill is a graduate of both Massa- 
chusetts Institute of Technology and 
the Lowell Institute School. 

C. E. Skinner, assistant director of 
engineering of the Westinghouse Elec- 
trie & Manufacturing Co., will sail 
shortly for London to attend in his ca- 
pacity as chairman of the American 
Engineering Standards Committee the 
meeting of a committee to consider the 
organization of an international stand- 
ardization body. 

L. A. Cowles, of Vermilion, S. D., 
chief engineer of the University of 
South Dakota and consulting engineer 
of the Vermilion municipal electric 
plant, has been chosen by the Rochester 
(Minn.) Public Utilities Board to suc- 
ceed C. C. Hadley as superintendent of 
the Rochester municipal plant. Mr. 
Hadley recently resigned. 


Business Notes | 


The American Brown Boveri Electric 
Corp. has opened a Boston office under 
the management of George M. Bates. 
The New England sales office is located 
at 842 Summer St., Boston, Mass. 

The Burke Electric Co., Erie, Pa., 
manufacturers of motors, generators 
and welding equipments, announce the 
appointment of E. I. Van Doren, 206 
Times Bldg., Troy, N. Y., as district 
sales agent. 

The Magnolia Metal Co., manufac- 
turers of bearing metal, located for 
nearly a quarter of a century at 115 
Bank St., New York City, have recently 
moved their headquarters to the newly 
erected New York Evening Post Bldg., 
75 West Street. 

The Kuhlman Electric Co., Bay City, 
Mich., manufacturer of Kuhlman power, 
distribution and street lighting trans- 
formers, announces the opening of a 
direct factory branch office in Atlanta, 
Ga. The office is at 411 Glenn Bldg. and 
is in charge of Ernest K. Higginbottom. 

The Bristol Co., Waterbury, Conn., 
manufacturer of recording pressure 
gages, thermometers, pyrometers, etc., 
announces the opening of a branch sales 
and service office in the United States 


National Bank Bldg., Denver, Colo. 
H. T. Weeks, is representative in 


charge. 

The O. E. Frank Heater & Engineer- 
ing Co., Inc., of Buffalo, N. Y., manu- 
facturer of heaters and heat exchange 
equipment, announces the appointment 
of Herbert P. Wilder as an active mem- 
ber of the firm. Mr. Wilder was con- 
nected with the Coon DeVisser Co., of 
Detroit, for a number of years. 


The Power Plant Equipment Co. of 
Kansas City, Mo., announces the ap- 
pointment of Charles C. Phelps, 473 
Getty Ave., Paterson, N. J., to handle 
the Marley superheater in New York 
City and northern New Jersey. This 
superheater is designed for use with 
horizontal return-tubular boilers and 
other boilers of the fire-tube type. 

The Leslie Company has been pur- 
chased by S. Inglis Leslie. Incident to 
the relinquishment of the management 
of the company’s affairs by J. S. Leslie 
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and associates, and the formation of the 
new company to be known as Leslie Co., 
S. Inglis Leslie has been elected presi- 
dent, J. J. Cizek, vice-president, and 
J. M. Naab, secretary and treasurer. 


Coming Conventions 


American Electric Railway Engineer- 
ing Association. Annual Meeting 
at Cleveland, Ohio, Oct. 4-8. 
Papers in power field Oct. 7 J. W. 
Welsh, 292 Madison Ave. New 
York City. 

American Society of Mechanical En- 
gineers, Calvin W. Rice, 29 West 
39th St., New York City. Regional 


meeting at Richmond, Va., Sept. 
27-30. 
American Welding Society. Annual 


Fall Meeting, at 
Nov. 7-19. Gideon W. Swan, gen- 
eral chairman. First International 
Welding Exposition will be held in 

conjunction with meeting. 
Association of Edison Illuminating 
Companies, Chateau Frontenac, 
-&. 


Buffalo, N. Y., 


Quebec, Sept. 27-Oct. , 
Millar, 80th St, and East End Ave., 
New York, 


Empire State Gas and Electrie Asso- 
ciation, Lake Placid Club, N. Y., 
Sept. 30-Oct. 1. C. H. B. Chapin, 
Grand Central Terminal, New York. 


National Association of Stationary 
Engineers. F. y Raven, 417 
South Dearborn St., Chicago, Ill. 


Convention at Atlantic City, begins 
Sept. 14-17. 

National Electrie Light Association. 
A. Jackson Marshall, secretary, 29 
West 39th St., New York City. 
Divisional meetings on the follow- 
ing dates: New England Division 
at Poland Spring House, Poland, 
Me., Sept. 20-23; Miss O. A. 
Bursiel, secretary, 149 Tremont St., 
Boston, Mass. Great Lakes Divi- 
sion at French Lick, Ind., Sept. 
23-25; R. V. Prather, secretary, 

Illinois Mine Workers’ Bldg., 
Springfield, Ill. Kansas Section at 
Manhattan, Kan., Oct. 14-16; H. 
Lee Jones, secretary, 401 National 
Reserve Bldg., Topeka, Kan. 

New England Water Works Associa- 
tion, Boston, Mass.; Annual Meet- 
ing, Providence, R. I., Sept. 14-17, 

National Exposition of Power and 
Mechanical Engineering, Fifth An- 
nual Exposition at Grand Central 
Palace, New York City, Dee. 6-11. 


| Trade Catalogs 


Engine Indicators — The Bacharach 
Industrial Instrument Co., Pittsburgh, 
Pa., issues Bulletin 261 on the Maihak 
type engine indicator. A summary of 
its main features, types and sizes, parts 
and accessories, and reducing motions, 
is given, with a number of cuts and 
illustrations. 


Automatic Combustion and Tempera- 
ture Control—F. J. Ryan & Co., of 
Philadelphia, is circulating a bulletin 
on the Ryan system and equipment. 
Figures of steam atomizing valve and 
low air pressure atomizing valve 
groups and a number of pictures of 
control installations illustrate this ex- 
position of the Ryan combustion and 
control products. 


Boiler Meters is the subject of a new 
bulletin, No. 43, just issued by the 
Bailey Meter Co., Cleveland, Ohio, de- 
scriptive of the steam-flow air-flow 
meter, which is manufactured by the 
company. This meter gives complete 
and accurate knowledge of the load be- 
ing carried by the boiler, the combus- 
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tion efficiency and the condition of the 
boiler heating surface and baffles. The 
bulletin not only describes and _ illus- 
trates the application of these meters 
to pulverized coal, oil and gas fired 
boilers as well as to forced draft under- 
feed, natural draft chain-grate and 
forced draft chain-grate stokers, but 
also gives considerable information on 
the subject of combustion. 

Specialties for Steam, Water, Air and 
Gas—The Mueller Steam Specialty Co., 
Inc., 502 West 126th St., New York 
City, issues Catalog No. 22 on the pres- 
sure reducing and regulating valves, 
excess pressure relief valves, balanced 
lever float valves, quick opening lever 
valves, pressure pump governors, vac- 
uum pump governors, strainers, air 
eliminators and traps, liquid level tank 
controllers and water feeders manufac- 
tured by the company. 


| _FuelPrices 


COAL 
The following table shows the trend 
of the spot steam market in various 


coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 

Bituminous Market Sept. 2 
Net Tons Quoting 1926 
ee New York.. $2. 40@ $2.75 
Smokeless....... Boston......... 2.59 
Somerset........ Boston....... 1.85@ 2.10 
Kanawha........  Columbus....... 1.50) 1.75 
Pittsburgh....... Pittsburgh...... 1.90@ 2. 


Pittsburgh gas 


Pittsburgh......  1.20@ 1 
Franklin, Ill...... Chieago........ 2.35@ 2 
Central, Ill...... Chicengo........ 2.15@ 2. 
Ind, 4th Vein.... Chicago........ 2.15(@) 2. 
West Ky........ Louisville....... 1.10@ 1. 
Big Seam........ Birmingham... .. 1.75@ 2 
Anthracite 
Gross ‘Tons 
Buckwheat No. 1. New York...... 1.75@ 3. 
Buckwheat No. 1. Philadelphia... 1.85@ 2 
Birdseye ....... New York...... 1.25@ 2. 

FUEL OIL 


New York—Sept. 9, light oil, tank- 
car lots; 28@34 deg. Baumé, 6c. per 
gal.; 36@40 deg., 6%c. per gal. f.o.b. 
Bayonne, N. J. 

St. Louis—Aug. 25, 
f.o.b. St. Louis; 24@26 deg., $2.10 per 
bbl.; 26@28 deg., $2.15 per bbl.; 28 
30 deg., $2.20 per bbl.; 30@32 deg., 
$2.25 per bbl.; 32@36 deg., gas oil, 
6.37kc. per gal.; 38@40 deg., Tic. per 
gal. 

Pittsburgh—Sept. 7, f.o.b. local 
finery; 30@34 deg., fuel oil, 5.874c. 
gal.; 36@40 deg., fuel oil 64c. per 


Dallas—Aug. 14, f.o.b. local refinery 
26@30 deg., $1.75 per bbl. 

Philadelphia—Sept. 7, 27@30 deg 
$2.52@$2.58 per bbl.; 13@19 deg., $1.59 
@$1.65 per bbl. 

Cincinnati—Sept. 7, tank-car lots 
f.o.b. local refinery, 24@26 deg., Baumé, 
per gal.; 26@30 deg., per gal.; 
30@32 deg., 7c. per gal. 

Chicago—Sept. 7, tank-car lots f.o.b. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1,45@$1.50 per bbl.; 
26@30 deg., $1.60@$1.55; 30@32 deg., 
$1.80. 

Boston—Sept. 7, tank-car lots f.o.b. 
12@14 deg. Baumé 4.45c. per gal.; 28@ 
32 deg., 5.9c. per gal. 
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New Plant C 


pumping plant, with ol) ene ine 


kKairbanks Morse 


welded pressure tank, 


~Hillere st Hospital Corp. 


awarded contract construction of 


hospit: on Orchard 


awarded contract of. 


Thebo & Anderson, 


Francisco — T. F. 


Jones-California 


construction of 


Springs — Cyril 


of 3 story, 147 x 156 ft. theatre, store and 
upartment building on North Main St., to 
Holm Page Co., Rockford. lostimated cost 
$850,000. Noted Aug. 3. 

ind., Riehmond—Mills-Holden Corpora- 
tion awarded contract for the construction 
of a 7 story hotel at 9th and South Sts., to 
Reisinger Constr, Co., 464 Oakland St., 
Milwaukee, Wis. Estimated cost $1,000,000, 

Mass., Allston (br. Boston)—Edison Klec- 
tric Illuminating Co., Boylston St., Boston, 
awarded contract for the construction of 
foundation for electric station addition, 36 
here, to Engineering Construction Co., 6 
Beacon St., Boston. Estimated cost $25,000. 

Mass., Billerica Boston & Maine R.R. 
Co., North Station, Boston, had plans pre- 
pared for the construction of 2 story, boiler 
house, here. Estimated cost $500,000, BLOC. 
Shepherd, Boston, is chief construction en- 
vineer, 

Minn., Minneapolis F. S. Gram, City 
Puarch. Agt., Will receive bids until October 
5, for the construction of deep well pumping 
equipment, for municipal auditorium, N. 
W. E:lsberg, is city engineer. 

Minn., Rochester — Wahler Corporation 
and Mayo Clinie, is having plans prepared 
for the construction of 2 and 3 story, power 
plant Kstimated cost $250,000. Icllerbe 
Co., 692 Endicott Bldg., St. Paul, is en- 
pineer, 

Mo., St. Louis—-Max Weinberg Constr. 
Co., 816 Chestnut St., will build 7 story 
apartment and store building, at Vandeven- 
ter and West Pine Sts Estimated cost 
$500,000. Work will be done by company 
forces, 

New Hampshire—Rochester Realty Co., 
c/o Dow, Harlow & Kimball, Archts., 184 
Boylston St., Boston, Mass., is having plans 
prepared for the construction of 3 and 1 
story oflice, apartment and stores building, 
with power house. Estimated cost $150,000. 

N. Bayonne——-Public Service Electric 
& Gas Co., Terminal Bldge., Newark, is 
having plans prepared for the construction 
of power plant at 209 Orient St. [estimated 
cost $50,000. Private plans. 

N. J., Carteret Public Service Flectric 
& Gas Co., Terminal Blde., Newark, is 
having plans prepared for the construction 


of power plant, Atlantic St., here. sti- 
mated cost $50,000. Private plans. 
N. Tenafly Rorough Council will 


soon award contract for the construction of 
nm sewage disposal plant, including pumping 
units, air compressors, ete. Fuller & Me- 
Clintock, 170 Broadway, New York City, 
are engineers, 

N. ¥., New York—B. Gruttman, c/o T. 
Stillman, Archt., 1993 Jerome  <Ave. is 
having plans prepared for the construction 
of 6 story, apartment including % electric 
elevators, on Grand Concourse. estimated 
cost $1,250,000, 

N. Y¥., New York—Tenlee Realty Corpora- 
tion, c/o EK. Roth, Archt., 119 West 40th 
St., is having plans prepared for the con- 
struction of a 15 story hotel, at 70th St. 
and Madison Ave. Estimated cost $600,000, 

N. Y.. New YVYork—Leonard Estates, 
IS toth, Areht., 119 West 40th St. is 
having plans prepared for the construction 
of 15 stcery apartment, with 3 electric 
elevators, at Madison Ave. and T0th St. 
cost $1,000,000, A. Brociner, 
110 West 40th St., is envineer. 

O., Cleveland—<Auditorium Hotel Co., ¢/o 
a. W. Paul, Fidelity Mortgage Bldg., 
awarded contract for the rein.-con, work 
for 10 story hotel on East 6th St. and St. 
air Ave., to Botton-Pratt Constr. Co., 
13 Euclid Ave. Estimated cost $850,000, 
Mevators, steam heating system, pumps, 
Will be installed. 

Okla., Afton — Public Service Co. is 
having plans prepared for the construction 
of an ice and cold storage plant, electrically 
equipped. Estimated cost $30,000. Private 
plans, 

Okla., Dustin—Having preliminary plans 
prepared for constructing new well, with 


pump and motor Estimated cost $18,000, 
Engineer not announced. 
Okla., Ringwood — City, H. Taylor, 


Mayor, is having preliminary plans pre- 
pared for constructing Waterworks system, 
ineluding deep well pump, ete. Estimated 
cost $18,000, Engineer not announced, 
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onstruction 


Okla., Rush Springs 


including gasoline 
und plunger pumps. i 


$65,000 bonds for 


“Ok ahoma City, 
Seminole — Western 


Estimated cost 


Estimated cost 
elevators Will be i 


Stroeck, 
10 story bank and office 


Turne r-Coffield 


is having pre limin: Ary 
pla ins pre Dp: ire ed for 50 ton cold stor: ge 


having plans prepared for. 


refrigerating machinery. 
Cc. Hale, 


ce ul pump, 


ae w Mine ul We lis Hotel 
A. E 


Estimated cost 


plans plans prepared for 


Wash., Seattle—B. 


Bldg., plans the construction of ¢ 


Estimated cost 
_Hamilton—Pr ning, 


construc tion 


| 
| 
| 
Ark., Biytheville Bourd of Directors of ee Carter Oil Co., had 
Drainage Distriet 17, of Mississippi County, ul er mains to Grady 
farmers Bank & Trust Bldg., will receive 
bids until September 15, for the construc- t $150, 
tion of a 150,000 gal capacity drainage Hou Work to be done by owners forces. 
| diesel Engineer not announced 
type, Vertical construction or motor driven n 
slip ring type or equivalent. O. M. Fairley, 
Osceola, is enginee! O., O1COre Yr 
Calif., Long Beach R. W. Martin, evineers. b 
Cooper-Arms Hotel, is having preliminary Ice & Cold 
plans prepared for the construction of 12 Storage Co ! pretnminary plans t 
tery offiee and loft building ato Creseent prepared for the construction of a 10 ton 
and Broudwiay fustimated eost £500, ice plant. $25,000.) Private 
Frye, Grosse Bldg., Los Angeles, plans 
Tenn.,, Memphis — A. TL. Pritchard, 195 
Calif., Los Angeles-—-N. W. Stowell, e/o South Belvedere St., awarded contract for 
Morgan, Walls & Clements, Archts., Van the construction of 8 story hotel, at Union - 
Nuys Blde., awarded contract for the con- and 3rd Sts., to B. KE. Buffaloe Constr. Co 
struction of office and theatre building on $500,000, Three 
Hill St., te Seotield) Engineering and Con- 
mated cost $600,000 Tex., Austin—Universitv of Texas, will 
soon receive bids for the construction of 
Calif., Monticello -- Monticello Union power plant. Estimated cost $250,000 HH. 
School District, ©. N. Clark, Clk, will soon M. Greene Co., Santa Fe Bldg., Dallas, is 
receive bids for furnishi g and installing: a architect. H. C. Weaver, University Sta- 
pre gay ( tion, is mechanical engineer. 
piwa No. double acting ace ble deep 
well pumping head, 1 ball Tex., Beaumor 
bearing motor, t-hp. == by c/o C. H. 
Kohler Light Plant, 1 double acting deep 
well cylinder, all brass, to furnish 350 gal uilding, including elevators, and Steam 
per hr., one 220 cal. heating system, at Orleans and Bowie Sts. 
! pressure gage, 1 water gage, 1 automatic Estimated cost $1,000,000, Architect and 
electric controller switch, 65 ft. 2 in. sue engineer not selected. 
tion and 65 ft. double pump rod, etc J 
Calif., Oukland 
Walker — St. on O00, Owner's will purchase complete ma- 
cost percentage basis. estimated cost chinery. 
£500,000, Tex., Corpus Christi—Central Power & 
Grand Avenue Inc.. c/o H. Raumann, 
16 hp. boilers, ete. Estimated 
ste t, oon cost $500,000, Private plans. 
minted coat $1.500.006 B Tex., Dallas—Gardner Park Amusements 
200,000, J. W. Gardner, Pres., is receiving 
Calif... San Es and J. J. bids for 100 x 245 ft. iee skating rink at 
Rell, c/o K. HE Denke, Archt., 12317 Hyde 1400 Jefferson St. Estimated cost $150,- 
St., is having plans prepared for the con- aon Private plans Owner will purchase 
struction of 15 story, apartment, on Jones 
St. near Turk St. Estimated cost $500 000, 
City Seey 
Calif., San Francisco ber 21. for 
Co, ¢/o Weeks & Day, Archts., 315 turbine 22 capacity 
Montgomery St... awarded contract for the to oper: ft. head 
and California Sts., to Cahill Bros., Sharon Pex., Hale Center — W. T. Lernond, 
Bldg., $1,000,000 Mayor, will soon award contract for the 
eonstruction of waterworks svstem, in- 
Conn, Stafford Jehnson cluding 250 vertical pumps, ete. 
Woolen Co. Furnace Ave., awarded con- Devi 
evlin Engineering Co., Bitting Bldg. 
tract for the construction of a hydro-elec- Wichit; — 
tric development, including 150 hp, turbine os 
engine, ete., to Manchester Constr. Co., 876 Tex. 
Main St... Manchester estimated cost Co., 
including steam heating system, elevators 
Navy Bide 7“? : bids il Sent ‘ etc., at Ist Ave. and Hubbard St., to Inge 
Navy Bldye., will receive bids until Septem Burgher, Inc.. 2093 R bli 
ber 30, for furnishing, installing and test- Dall 1 sepublic Bank Bldg., 
ing 2 generators, automatic switching and ; 1s, on cost plus basis. Estimated cost 
¢ 3 $1,000,000 
Fla., Miami—City Commission, City Hall, Tex., San Antonio—Clarence Garrett Co., 
Will receive bids until September >a, for Maverick | Blde., awarded contract for the 
the construction of underground sanitary construction of 12) story hotel on Avenue 
* sewage pumping station, pumping equip- Ie and ith St. N. E.. to Cathedral Hotel 
ment station at 54th St. and 3rd Ave., N. Co., c/o OWner. EE $600,000. 
ete H. Ross, is city clerk. Tex., San Antonio—G. FE. Gwinn, c/o 
¢ Hh, Chieago— Rebori, Wentworth, Dewey Central Trust Co., Bldg., is having tenta- 
& MeCormick, Archts., 232 South Michigan tive EEE the construc- 
Ave., Will receive bids about September 15, tion of 8 or 10 Story hotel, at Martin and 
, for the construction of 19 story apartment Navarro Sts. Estimated cost $650,000, 
house with 2 serviee and 1 passinger Private plans. 
4 elevators, electric reirigerating plant, ete. Tex., Taylor—Lone Star Ice Co., West 
~ aut 2450) Lake View Ave, for Syndicate 2nd and Colorado Sts., Austin, will build 
Iistimated cost $1,000,000 aun ice plant here. Estimated cost $45,000. 
Chieage—Willie Bros., ¢/o Hooper & Private plans. 
Railway’ Exchange Bldg.) Archt., will soon 
Mpartinens house, At 140 award contract for the construction of 10 
Shore to Hansell Eleock ¢ Archer ison and Terry Sts 
und Normal Ave und to Hallbauer & Notea Aug. 24. 
Lobahn, Inc., Rush St. Estimated cost 
wt $2,500,000, Noted June 22? Smith, L. C. Smith 
IL, Oblong——-City awarded contract for 18 story 
he strne ofhice ta Ave. and 
the construction deep Wells, pumping A a0 
tation, ete., to Foote Bros Jacksonville, Yesler =,000,000, 
s119,000, Ont Harris, Den- 
HL, Roeb*-rd—Orphem Theatre Corp., bids for the 
aH c/o W. Van Mates, Jr, Schumann Piano 10 story office building here, 
awarded contract for the construction Estimated cost s750,000, 
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Electrical prices on following page are prices to the power plant by jobbers in the larger buying centers east of the 
Elsewhere the prices will be modified by increased freight charges and by loeal conditions, 


Mississippi. 


SINCE LAST MONTH 


The firmness mentioned last month continues. Babbitt 
metal prices have advanced. Mazda lamps have been 
reduced two cents. Prices not only of power-plant supplies, 
but prices of materials generally have been steady 
throughout the month. 


LINSEED OIL—These prices are per gallon: 


NewYork Cleveland 
$0,953 $1.05 


Chicago 


Raw in barrels (5 bbl. lots).... $0.92 


WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b. New York: 


Dry —- In Oil -———~ 
Current 1 Yr. Ago Current | Yr. Ago 
$05.75 $16.75 $17.25 
15.25 15.75 15.25 13.75 


POWER-PLANT SUPPLIES 


HOSE—Quotations at New York warehouses: 
Fire Protection 

Underwriters’ 2}-in., coupled, single jacket. 

Common, 2}-in., cotton-rubber lined 


50-Ft. Lengths 


",80c. per ft. list less 40% 


Air—Best grade 


3-in., per ft. 3-ply $0. 37% 4ply....$0.46 
Steam—Discounts from List 

First grade . 30-10% Second grade. . 40% Third grade. . 40-10% 

RUBBER BELTING—List price 6-in., 6 rlv, $1.83 per lin.ft. The following 


discounts from list apply to rubber transmission belting: 


LEATHER BELTING—List price, 24c. per lin.ft. per inch of width for single 
ply at New Yurk warehouses 


Grade Discount from list 
Medium 40-5% 
Heavy 30-10% 


(re or cut, best grade, 50%, 2nd grade, 60%. 
RAWHIDE LACING } For laces in sides, best, sic. per sq.ft.; 2nd, 37c. 


Semi-tanned: cut, 50%; sides, 4lc. per sq.ft. 


PACKING—Prices per pound at New York warehouses: 


Rubber and duck for low-pressure steara, } in. $1.05 
Compressed asbestos sheet ........... 
Rubber sheet, wire insertion........ 
Asbestos packing, twisted or braided and graphited, for valve stems and 


PIPE AND BOILER COVERING—Discounts, New York warehouses, are as 


follows: 
70% 
Yor low-pressure heating and return lines’ 72% 
74% 


PORTLAND CEMENT—New York, $2.50@ $2.60 per bbl. without bags, in 
earload lots delivered on job. Bag charge of 40c. per bbl. 


STRUCTURAL STEFEL—New York delivered price, 3 to 15-in. beams and 
channels and 3 to 6-in. angles, tees, and plates, all $3.34 per 100 lb. Pa | 


COTTON WASTE—The following prices are in cents per pound: 


New York Cleveland Chicago 
. 13.00@17.5u 18.00 15.00 
Colored..... 10.00@ 14.00 14.00 12.00@17.00 


WIPING CLOTHS—Prices per pound in lots of about 600 lb., 
white wipers, as follows: 


15 


for washed, 


RIVETS—The following quotations are allowed for fair-sized orders from war 
house: 
Rivets, ;;xl-in. and longer, 19c. per Ib., 


less 50% at New York warehouses 
Same discount for tinned, | EX 


TRA per 100 Ib, for 1} to 2-in. long, all diame- 
ters, 25c.; §-in. dia., 35¢.; }-in., dia.. 75c.; 1-in. long and shorter, 75c.; longer 
than 5-in., 50c.; less than 200 lIb., 50c.: countersunk heads, 45c. 


Structural rivets, per 100 lb.: 


New York...... $4.20 Chiecago..... $3.50 Pittsburgh.  $2.50@2.60 
Cone-he ad beiler rivets, per 100 Ib.: 
New York.. $4.40 Chicago... $3.70 Pittsburgh. $2.90 
REFRACTORIES—Prices in car lots f.o.b. plant: 
Chrome brick, eastern — shipping peints ........... net ton $480 53 
Chrome cement, 40@ 509 CroOs, in bulk............ net ton 234 28 
Chrome cement, 40@ 50°, CreQs3, in sacks... net ton 27(a 32 
Magnesite brick: 9-in, net ton 65 68 
Magnesite brick: 9-in. arches, wedges and keys. oP net ton 71 500 74, 
Magnesite brick: Soaps and spits.......... ; per ton 91.00 95, 
Sitica brick: Nit. Union, .. per M 38 40 
Clay brick, Ist quality, 9 in. shapes, Pennsylv ania... per M 40.) 47 
Clay brick, Ist quality, 9in. shapes, Ohio. ae per M 4300 46 
Clay brick, Ist quality, 9in. shapes, Ke ntuecky.. per M 43045 
Clay brick, Ist quality, 9 in. shapes, Maryland..... per M 48@ 50 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvana.. per M 3310 40 
Clay brick, 2nd quality, 9 in, shapes, Ohio......... per M 4000 43 
Clay briek, 2nd quality, 9 in. shapes, Kentucky.... per M 40% 43 
Clay brick, 2nd quality 9 in os Maryland per M 43@ 45 
Chrome ore crude, 40@50% ........... .. het ton 19.00 20.50 


BABBITT METAL—Delivered, New York, cents per lb.: 


Genuine, highest grade... . 

Commercial genuine, intermediate grade. : 
No. 4 babbitt (f.0.b.). 


COLD DRAWN STEEL—W arehouse prices are as follows: 


New York Cleveland Chicago 
Round shafting and screw stock, per 1001b. base. $4.00 $3.90 $3.60 
Flats and squares, per 100lb. base............ 4.50 4.40 4.10 


BOILER SPECIALTIES—F. o. b. New York or Jersey City, discounts on list 


Current 
Boiler flanges 
Boiler stay bolts... . 
Boiler patch bolts. . 
Boiler fitting-up bolts 
Pressed steel boiler lugs 


WROUGHT PIPE—The following discounts are to jobbers for carload lots 
at Pittsburgh mill: 


BUTT WELD 
Steel Iron 
Inches Black Galv. Inches Black Galv. 
50} | 30 12 
LAP WELD 
54 44 7 to 12. 26 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 
50} 
LAP WELD, EXTRA STRONG, PLAIN 'ENDS 
56 45} 44 to 6 28 
7and 8... 4 394 21 
9and 10 45 32} 16 
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BOILER TUBES—F ollowing are prices in New York warehouse of tubes manu- 
tactured according to specifications of the American Society of Mechanical 
Engineers: 


Size Lapweld Steel Cc. C. Iron Seamless Steel 
dice 19 84 28 25 23 00 
21 60 34 00 26 03 
25.50 42 50 27 04 
30.25 49 50 30 67 
31.50 52 75 33 33 


Tubes 2! in. diameter, or smaller, over 18 ft. lone, 10 per cent extra. 
These prices are net per 100 ft. based on stocklengths. If eut to 
eheths, billing will be bused on the entire stock lengths 
In addition to the above, standard eutting charges are as follows: 
2 in 5c. percut. 3 in., 9e. per cut 
2 per cut tu 4in., 10c per cut 


‘ 


special 


ind smaller, 5e 


2! in., oc 


ELECTRICAL SUPPLIES 


ARMORED CABLE— Price per 1,000 ft.—5 per cent 10 days 


Two Cond, Three Cond. 


Bb. & S. Size Two Cond Three Cond. Lead Lead 
1 Ft. M Ft. M Ft. M Ft 
No. 14 solid $33. 50 (net) $ 51 OO (net) $164.00 $210.00 
No. 12 solid 135.00 170.00 225.00 265.00 
No, 10 solid . 185.00 235.00 275.00 325.00 
No. & stranded... 285.00 375. 00 520.00 500.00 
No. 6stranded... 400.00 500. 00 
Irom the above lists discounts are: Lead Covered 
than coil lots 50% 20% 
Coils to 1,000 ft 608; 
1,000 to 5,000 ft 60- 3°) 35% 
5,000 ft. and over 60-10%, 3807 


CONDUIT, Price per 1,000 ft.; ELBOWS AND COUPLINGS, Per 106 pieces, 
f.o.b. New York, with 10-day diseount of 5 per cent 


Conduit Couplings— 
Size Black Galvanized Black Galvanized Black Galvanized 
In. Per M Per M Per C Per C Per C Per C 
° $56 50 $61 34 $7.76 $8.83 $4.52 $4.92 
} 72 07 78 63 10 21 11.6? 6. 46 7.03 
1 103.31 113.00 15.10 17.21 8 39 9 13 
I} 139.77 152.88 20.51 23.07 11.78 12.75 
167.12 182.79 27.34 30.76 14.56 5.73 
2 224.85 245 94 50.13 56. 40 19.41 21.01 
2} 355.90 388 85 82 03 92 28 27.73 30 01 
3] 464 88 508 50 218.74 246.10 41.59 45.01 
34 585.30 637.74 483 04 543. 46 55. 46 60.02 
4 714 776.30 558. 23 628 06 69.32 75.02 


CONDUIT BODIES AND FITTINGS—Black or galvanized. 


Less than $10 list $100 list 

$10 list to$100 and over 
Standard paekage = 10% 20°; 28% 
Less than standard package 1% 10% 20% 


CUT-OUTS—Following are net prices each in standard-package quantities 


CUT-OUTS, PLUG, SOLID NEUTRAL OR 2 FUSE 
8. P. M. I $0.12 $0.31 
Db. P.M. 1 16 235 
lo 
CUT-OUTS, N. E. C. FUSE, SOLID NEUTRAL OR 2 FUSE 
0-30 Amp. 31-60 Amp. 60-100 Amp. 
.67 1.50 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: 
No. 18 cotton reinforced heavy $19.25 
No. 16 cotton reinforced heavy 23.50 
No. 18 cotton reinforced light 16.00 
No. 16 cotten Canvasite cord 19.00 
No. 16 super service cord or similar (2 wire) in 1,000 ft $92.00 *101.20 
No. 14 3uper service cord o1 simular (2 wire) in 1,000 ft 133.00 146. 40 
*Less than 1,000 ft 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE — 
250-V olt Std. Pke list 600-Volt Std. Pkg List 
3-amp. to 30-amp, 100 $0.15 3-amp. to 30-amp., 100 $0.30 
35-amp. to 60-amp., 100 30 35-amp.to 60-amp., 100 60 
6l-amp. to 50 90 65-amp. to 100-amp., 50 1.50 
10}-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2 50 
20l-amp. to 409%-amp., 25 3.60 225-amp. to 400-amp., 25 >: 50 
40l-ump,. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 


Less 1-5th standard nack- 
age, 1-5th to standard package, 
64%; standard package, 68%. 


2 


RENEWABLE FUSES—1 ist price each: 


= 250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 

to 30-amp....... $0.50 $1.10 106 10 
35 to 60-amp..... 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 

110 to 200-amp....... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 | 
450 to 600-amp....... 11.00 16.00 10 1 
REFILLS— 

Ito 30-amp....... $0.03 ea, $0.05 100 00 
35 to 60-amp....... .05 ea, .06 100 100 
65 to 100-amp....... .10 ea .10 50 50 

110 to 200-amp....... 25 50 
225 to 400-amp....... .30 ea 25 25 
450 to 600-amp one eee .60 ea . 60 10 10 
Discount Without Contract—Fuses: 
Unbroken carton but less than std. pkg............ 22% 
Discount Without Contract—Renewals: 
_. Standard package................... 40% 
Discount With Contract—F uses: 
Unbroken cartons but less than standard package... 26% 
Discount With Contract—Renewals: 


FUSE PLUGS, MICA CAP— 


0-30 ampere, standard package (500)... 
0-30 ampere, less than standard package......... : 3.00 


LAMPS—Below are present quotations in less than standard package quantities 
on Mazda standard A type bulbs: 


Watts Type Price Each Watts Type Price Each 
15 A 17 $0. 27 25 A 19 $0. 30 
— 50 A 21 .30 
25 A 19 25 100 A 23 53 
40 \ 21 25 
50 A 21 27 
60 A 21 30 
100 A 23 43 


Standard pkg. quantities are subject to discount of 10% from list. Annual con- 
tracts ranging from $75 to $300,000 net allow a discount of 15 to 40% from list. 


PLUGS, ATTACHMENT— 


Fach 
RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 
Solid Solid Stranded, 
No. Single Braid Double Braid Double Braid Duplex 
oe $6.40 $9.75 $11 60 $18.20 
10.10 12 60 14 60 23.80 
13.20 16 40 18 60 30 50 
19.00 22.30 24 20 42.40 
SOCKETS, BRASS SHELL—Price each, net: 
In. or Pendant Cap— In. Cap———— 
Key Keyless Pull Key Keyless Pull 
Standard package. $0.17 $0.15 $0.22 $0. 20 $0.18 $0. 25 
Unbroken carton.. .18 16 23 22 19 . 26 
Broken ecarton.... .20 . 24 . 28 
WIRING SUPPLIES— 
Friction tape, in., less 100 Ib. 35c. Ib., 100 Ib. lots... 33c. Ib. 
Rubber tape, in., less 100 ib. 37c. Ib., 100 Ib. 35c. lb. 
Wire solder, less 100 Ib. 29c. Ib., 100 Ib. lots. Ib. 
Soldering paste, 2 02. CAMS... $1.00 doz. 


ENCLOSED SWITCHES, KNIFE—Sn:fety type, externally operated, 250 
or a.c., N.£.C, 

TYPE “C” FUSED BOTTOM 
Four Pole 


Size, Double Pole, Three Pole, 
ioe Each Each Each 
30 $4.50 $6.00 $7.25 
60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
200 16.00 20.00 36.00 
Discounts: 
1 ess than $25.00 list value. ..... 30%, 
625.. ta SSO ‘GO list 
$50.00 list value or over..........-ee0e 
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Starting and Stopping 


What to Do—When to Do 


HE body of text on this sheet i: 

tion of the standard rules for 
down horizontal steam turbines, as_ 
ating Code Manual of the N.E.L.A. P1 
(N.E.L.A. publication No. 24-85). I 
ings have been added to show more 
Further details are given under the 


STARTING 
into 

1. Notify switchboard operator that machine is 
ready to be warmed up. = 
seals 

2. After receiving affirmative reply, start the auxil- 
iary oil pump and see that it is operating under 16 
correct pressure. 
3. Start the circulating pump and air pump, giving sligh 
proper attention to the priming of the circulating latin 
pump and the removing of air from the water side of temy 
condenser. tures 
4. See that oil is circulating to all main bearings— circu 
check oil filter operation. wate 
5. See that governor is being supplied with oil. 17 
oper 

6. Rule to cover any trying out of speed control ° 

mechanisms while machine is stationary, should be 18 
made by the constituted authority, and inserted here. ag 
7. Examine all gages and see that steam gages show up t 
proper pressure; vacuum gages show proper vacuum the : 
and oil and water gages show proper pressure. of t 
8. Start the hotwell pump. pres 
Note: Hotwell pump should be started when high 18 
water alarm signal operates, with discharge throttled oper 
to hold proper level of water above pump while warm- ute 
ing up the turbine. that 
9. Turn on steam to turbine seals. slow 
Note: Steam should be applied to seals just before 18 
starting up, so that no stresses will be set up by local- vibr 
ized heating of stationary shaft. thar 
10. See that all turbine drains are open. ’ N 
Note: Open drains, when same will not seriously po 
interfere with vacuum. In case draining and sealing etait 
are effected through the same line, rule to cover 1s 
specific practice and equipment should be made by take 
the constituted authority, and inserted here. bine 
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lis sheet is a verbatim reproduc- 
rules for starting and shutting 
rbines, as contained in the Oper- 
V.E.L.A. Prime Movers Committee 
24-85). Photographs and draw- 
show more clearly what happens. 
under the heading “comments.” 


14. Listen for internal rubbing until turbine goes 
into service. 


F 15. With spindle revolving, turn on water to water 

seals. 

c 16. Turn on cooling water to oil cooler and main 
bearing. 

Note: Water valve to oil cooler should be cracked 
ig slightly after turbine is started to ‘keep water circu- 
zg lating through cooler to prevent a sudden change of 
of temperature in cooler. A close watch on oil tempera- 

tures will determine further regulations to oil cooler 
= circulating water, and the time to turn-on cooling 
water to main bearings. 

17. When unit is warmed up notify switchboard 

, operator that machine is ready for operating speed. 
18. After receiving affirmative reply, open the 
e. throttle until the first stage pressure registers (....) 

lb. and maintain this pressure until the machine comes 
hed up to speed, which will be indicated by the closing of 
m the admission valves by the governor and a reduction 
of the first stage pressure below normal] starting 
pressure, 
zh 18a. If the machine is equipped with an oil pump 
ed operated off the turbine shaft, see that this pump goes 
mM into service as the machines comes up to speed and 
that the auxiliary oil pump slows down to a very 
slow, but continuous speed. 
re 18b. As the machine comes up to speed watch for 
al- vibration and do not operate on critical speeds longer 
than necessary. 

Note: This rule to be made specific by the con- 
ly stituted authority in accordance with the turbine man- 
ng ufacturers’ node da‘a. 
er 19. Open the throttle wide, noting that no increase 
by takes place in the first stage pressure, or in the tur- 


bine speed as shown by the speed indicator. 
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11. Open the throttle quickly until the first stage 
pressure gage registers (....) pounds, 


12. As soon as the spindle starts rolling, close the 
throttle to point where machine’s speed is at desired 
rate for warming up the unit. 

Note: Vacuum during warming up process to be 
such that temperature through low-pressure portion 
of turbine will approximate temperature of operating 
conditions. 


13. If specific practice is to trip throttle during 
starting up operations, rule to cover this feature 
should be made by the constituted authority, and in- 
serted here. 

Note: It is recommended that this rule be related 
to the above rules No. 11 and 12, so that tripping is 
effected when the valve has a small opening, as it is 
most conducive to sticking at this time. 


COMMENTS 


No single set of instructions can apply in 
every detail to all types of turbines. The unit 
made available for purposes of illustration, 
through the courtesy of Runkel Bros., Inc., New 
York City, was a 750-kw. mixed-pressure turbine 
driving a direct-current generator through a 
reducing gear. The mixed-pressure feature has 
no bearing on the general procedure in starting 
and stopping and is therefore omitted from the 
drawing, which shows a cross-section of the 
turbine and a simplified diagram of the essen- 
tial auxiliary connections. 

Blanks for kilowatts and pressure are to be 
filled in for the particular unit in accordance 
with the advice of the manufacturer and the 
experience of the operator. The following addi- 
tional comments refer to correspondingly num- 
bered paragraphs of the standard instructions. 


STARTING 


2. In this machine the oil pump is in the base 
of the reduction gear and is positively driven 

3. Steam-jet air pump is used in this plant. 

14. Pencil in teeth pressed against turbine 
casing assists in detecting rubbing. 

16. In this machine, oil cooler is in base of 
reduction gear. 

22. With direct-current machine it is merely 
necessary to equalize voltages. 


SHUTTING DOWN 


3. Many plants make it a rule to shut down 
by the emergency trip once a week, 


Supplement to “Powe 


> 
| 
—\ 
1. 
f 
wit 
Meds 


Exhaust 
space 


SSS 
| 
e 20. Close the throttle valve until it is sufficiently in 
advance of the governor to carry the synchronizing 
load. 
d 21. Notify the switchboard operator that the ma- 
chine is ready for “load.” 
: 22. After receiving affirmative reply synchronize 
2 the machine as quickly as possible and apply load 
up te Kw. 
g 23. See that vacuum is at a maximum. 
pe 24. Build up load on the machine at the rate of 
n- approximately (......) kw. per minute. 

Note: As the load comes on, the opening of the 
ed throttle valve should be gradually increased and kept 
is in advance of the governor. 

- 25. When machine is carrying approximately 
(........) kw., open the throttle wide and regulate 


the ‘amount of steam supplied to the seals. 


26. Make general inspection of all gages and cil 
temperatures from all bearings. 


SHUTTING DOWN 


1. After being notified by the switchboard operator 
that load is to be taken off the machine, stand by to 
regulate the sealing system as the load decreases. 


2. Start the auxiliary oil pump by hand, to see that 
it will start properly. 


3. After being notified by the switchboard operator 
“stop” the machine close the throttle slowly. 
Note: If the specific practice is to close throttle 
with hand trip or relay while shutting down, rule to 
cover this operation should be made by the constituted 
authority, and inserted here. 


to 


4. See that the auxiliary oil pump starts as the 
machine slows down, and that proper pressure is 
maintained. 


Break vacuum when machine is approximately 
(......) per cent below operating speed. 


6. Shut off steam and water to seals. 

Note: Do not shut off all the steam to seals until 
vacuum is destroyed, because of the harmful effect 
resulting from cold air being drawn through the seal 
glands. 


7. After machine stops, shut off the oil and water 
supply to the main bearings and oil cooler. 

Note: Temperatures will be a guide in shutting off 
the water to water cooled bearings. 

8. Shut down the auxiliary oil pump. 

9. See that the admission valves have been opened 
by the governor. 

10. Make a general inspection of the turbine. 

Lubricate admission valves with a high-grade 
F cylinder oil and a small quantity of graphite. 


to “Power,” Sept. 14, 1926 
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